I  ) 


TRANSACTIONS 


OF  THE 


AMERICAN 


ENTOMOLOGICAL  SOCIETY 


VOLUME  XLn 


Hall[of  THE  Academy  of  Natik  \r.  Sciences  of  PiiiLAOKr.iMiiA 

LO(iAN   SQIAKK 

IDIS 


LIST  OF  PAPERS 


COCKERELL  (T.    D.    A.) 

Neotropical  Bees,  principally  collected  by  Professor 

Bruner  in  Argentina   ......         25 

(Issued  March  30,  1918.) 

Cresson  (E.  T.,  Jr.) 

Costa  Rican  Diptera,  collected  by  Philip  P.  Calvert, 
Ph.D.,   1909-1910.     Paper  3.— A  Report   on   the 

Ephydridae 39 

(Issued  April  4,  1918.) 

DiETz  (William  G.) 

A  Revision  of  the  North  American  Species  of  the 
Tipulid  Genus  Pachyrhina  Alacquart,  with  Descrip- 
tions of  New  Species  (Diptera)  .  .105 

(Issued  June  10,  1918.) 

Gibson  (Edmund  H.) 

The  Genus  Corythucha  Stal  (Tingidae;  Heteroptera)         69 
(Issued  April  4,  1918.) 

Greene  (George  M.) 

A  Rare  Coleoptera  Paper  of  T.  W.  Harris         .  .       251 

(Issued  September  30,  1918.) 

Hebard  (Morgan) 

New  Genera  and  Species  of  Melanopli  found  within 

the  United  States  (Orthoptera;  Acrididae)  .        141 

(Issued  June  17,  1918.) 

See  Rehn  and  Hebard. 

Malloch  (J.  R.) 

Diptera  from  the  Southwestern  United  States.    Paper 

IV.     Anthomyiidae  .....       263 

(Issued  October  28,  1918.) 

Marchand  (Werner) 

The  Evolution  of  the  Abdominal  Pattern  in  Tabani- 

dae  (Diptera)     .  .  .  .  .  .171 

(Issued  June  17,  1918.) 

Rehn  (James  A.  G.) 

On  Dermaptera  and  Orthoptera  from  Southeastern 

Brazil 181 

(Issued  June  17,  1918.) 


11  LIST    OF    PAPERS 

Descriptions  of  One  New  Genus  and  Fifteen  New 

Species  of  Tropical  American  Orthoptera        .  .       321 

(Issued  November  20,  1918.) 

Rehn  (James  A,  G.)  and  Hebard  (Morgan) 

A   Study    of    the    North    American    Eumastacinae 

(Orthoptera;  Acrididae)      .....       223 
(Issued  September  30,  1918.) 

Swain  (Albert  F.) 

New  Aphididae  from  CaHfornia       ....  1 

(Issued  March  28,  1918.) 

Whedon  (Arthur  DeWitt) 

The  Comparative  Morphology  and  Possible  Adapta- 
tions of  the  Abdomen  in  the  Odonata     .  .  .       373 

(Issued  January  6,  1918.) 


INDEX 


The  names  of  new  genera  and  of  new  species  are^foUowc^fl  l)y  the'nanie  of 
the  author. 


PAGE 

Abbreviata  (Pachyrhina) Ill 

abdominahs   (AUotrichoma) .  .  .      51 
Abracris  (see  chapadensis) 
Acanthocinus  (see  obsoleta) 
Aeontiothespis  (see  concinna) 

Acrididae 192,329 

arutipennis    (Pegomyia)    Mal- 

loch 301 

Adimantus  (see  vitticeps) 

Adimonia  (see  cristata) 

aenea  (Discocerina)  Cresson  . .  56,  59 

aequifrons  (Limnophora) 275 

aesculi  (Corythucha) 76,  78 

aestivus  (Chlaenius) 252 

affinis  (Pegomyia) 302 

agroecioides  (Bertoniella) 215 

albicincta  (Calythea) 299 

albocollaris  (MeUssodes)  Cock- 

crell 30,36 

alcathoe  (Hylemyia) 307 

aldrichi     (Pogonomj^ia)     Mul- 
lock  278,279,281 

alfaroi  (Anauhuioniera)  Rehn.  .   351 

Allognotha 281 

Allognotha  (see  semivitta) 

.Allotriclioma 42,  54 

AUotrichoma  (see  abdominahs) 
alpicola  (Pogonomyia)277,  278,  279 
alternata  (Pachyrhma)  Dielz  109, 117 

altissima  (Pachyrhina) 109 

ambiguus  (Phininasus) 65 

Amblytropidia  (see  ferruginosa) 

amphi  (Parossa)  Rehn 198 

Anaulacomera  (see  alfaroi,  in- 
termedia and  sulcata) 
angustiventris  (Hylemyia)  Mal- 

loch 315 

Anobium  (see  jieltatum) 
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Anthomyia 295,  298 

Anthomyia  (see  phivialis) 

AntJiomj-iidae 263 

Anthomyiinae 294 

Anthophora  (see  paranensis) 
anthracina  {  (Hylemyia)  }  Mal- 

loch 314 

antiqua  (Hylemyia) 305 

Anurogryllus  (see  muticus) 
Aphis  (see  ramona  and  senecio) 

apicalis  (Eremomyia) 303 

approximata  (Pachyrhina) 

IMdz 112,136 

arcuata  (Corythucha) 75,  101 

arcuata  (Elaeochlora) 201 

argentata  (Brachydeutera). .  .  .     67 

argentata  (Coenosia) 285 

argentina  (Coptopteryx) 188 

Argiacris  Ilebard 166 

Argiacris  (sec  rehni) 

argyrostoma  (Parahmna) ....  45,  47 

Aricia 265,270 

Aricia  (see  brevis,  hitifrontata, 

lucorum,  lysinoe,  poecilop- « 

tera  and  punctata) 

armipes  (Hydrotaea) 290 

asinus  (Hyalojjteryx) 193 

a.ssimihs  (Fucellia)  Malloch  ....   317 

assimilis  (Gryllus) 216 

associata  (Corythucha) 74,  79 

Atissiella  Cresson 42,  55 

Atissiella  (.see  setulosa) 

atra  (Ochtheroidea) 60 

atramentata  (Melis,sodes)  Cock- 

erell 30,  37 

atrocera  (Pachyrhina)  Dielz  110, 118 
aurifrons  (Schoenomyza)  Mal- 
loch  286,288 

aurigera  (Pycn()|)ali)a)  Rchu    .  .    353 
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Basalis  (Coenosia) 284 

bellula  (Corythucha)  Gibson .  .75,  93 

benjamini  (Fannia) 292 

bergii  (Dichroplus) 209 

Bertoniella  (see  agroecioides) 
betulae  (Corythucha)  Drake.  .75,  86 
beutenmuelleri   (Paehyrhina) 

Dietz 111,130 

bicolor  (Pegomjaa) .*.  303 

bifasciata  buccosa  (Thygater) .  28, 37 
bimaculata    morrilli    (Melisso- 

des)  Cockerell 29,37 

bioUeyi  (Eurycotis)  Rehn 321 

Blattidae 186,  321 

bohlsii  (Fenestra) 195 

borealis    (Corythucha)    Parsh- 

ley 75,92 

Brachydeutera 42,  67 

Brachydeutera  (see  argentata) 

brasiliensis  (Ischnoptera) 186 

brasiliensis  (P3Tagra) 182 

brasiliensis  (Scyllina) 196 

brethesi  (Tetralonia) 35, 37 

brevicornis  (PachjThina) 112 

brevicornis  (Triixalis) 194 

brevis  (Aricia) 271 

brevitarsLs     (Hylemyia)     Mal- 

loch 309 

bruneri  (Thygater)  Cockerell.  .28,  37 
brurmea  (Corythucha) Gibson. 75,  93 

brunneiceps  (Parahmna) 45, 47 

buccosa  (Thygater) 28 

Bucephalomyia  Malloch .  .  .264,  273 
Bucephalomyia  (see  femorata) 
Bucrates  (see  lanista) 
bulbosa  (Corji:hucha) 74,  77 

Cactocaetes  (Chloropkis)  Heb- 

ard 146 

caelata  (Corythucha) 77,  101 

cahfornica  (Morsea) 229,  235 

cahforniensis  (Tetrameriux) 

Malloch 274 

calinota  (Paehyrhina)  Dietz  110,  121 

calhginosa  (Epilampra) 187 

callura  (Diadasia)  Cockerell ...  36,  37 
calverti  (Ilythea)  Cresson.  .  .  .50,  51 
calverti  (Hydrella)  Cresson ...  47,  48 


Calythea 295,299 

Calythea  (see  albicincta) 

Canace 41 

canellus  (Cryptocephalus) 260 

caniceps  (Ilythea)  Cresson ....      50 
canonicus  (Homalosaparus) .  .  .   208 

capillaris  (Trox) 255 

carcaranensis    (Svastra)    Cock- 
erell  .' 35,37 

celtidis  (Corythucha) 77,  84 

centrahs   (Diedronotus)   Rehn.   329 
centralis    (Ochtheroidea)   Cres- 
son       60 

Centrinus     (see    dilectus     and 

sutor) 
Centris  (see  nigriventris) 
Cephalocoema    (see    costulata) 

Cerometopon 42 

Ceropsilopa 42 

Cerosipha  (see  cupressi) 

chapadensis  (Abracris) 206 

Chlaenius  (see  aestivus) 
Chlorophjdla  (see  inca) 

Chloroplus  Hebard 146 

Chloroplus  (see  cactocaetes) 
Chloroscirtus  (see  discocercus) 
Chorisoneura  (see  personata) 
Chromacris  (see  miles) 
chrysolepis  (Symydobius) 

Swain 6 

chrysostoma  (Schoenomyza) 

286,  288 

cihata  (Corythucha) 75,  102 

ciliata  (Paralimna) 45,  46 

cilifera  (Hylemyia)  Malloch ...   311 

cinerella  (Egle) 299. 

cingulata  (Pach>Thina)  Dietz 

111,  131 

clarkii  (Sparatta) 185 

Clasiopella 42 

Clivina  (see  quadrimaculata 

and  sphaericollis) 
Clytus  (see  nobilis) 
Coenosia  (see  argentata,  basalis, 
fraterna,   lata,   ovata  and 
setigera) 

Coenosiinae 281 

collaris  (Paehyrhina) 108 
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ooloradensis  (Corythucha)  Gib- 
son   76,  89 

concinna  (Acontiothespis) 188 

confraterna  (Corythucha)  Gib- 
son   75, 102 

rontaminata  (Corytluicha) 

Gibson 7G,  82 

contracta  (Corythu(;ha) 104 

convexifrons  (Schoenomyza) 

Malloch 286,287 

Coptopteryx  (see  argentina) 
cornifera  (Pachyrhina)  Dietz 
i(.-H.>v  110,120 

Cornops   (see  doraatum,   igno- 
tum  and  pohtum) 

coryH  (Corythucha) 74,92 

Corymbetes  (see  glyphicus  and 

stagninus) 
Corythucha  (see  aescuh,  arcu- 
ata,  associata,  beUula,  bct- 
ulae,  borealis,  brunnea, 
bulbosa,  caelata,  celtidis, 
ciliata,  coloradensis,  con- 
fraterna, contaminata,  con- 
tracta, coryh,  cydoniae, 
cyrta,  decens,  distincta, 
drakei,  elegans,  er iodic  ty- 
onae,  exigua,  floridana, 
fuscigera,  fuscomaculata, 
gossypii,  heidemanni,  his- 
pida,  hoodiana,  iumiacu- 
lata,  incurvata,  juglandis, 
lactea,  mah,  marmorata, 
mexicana,  molhculata,  mor 
rilli,  obhqua,  occidcnta- 
lis,  padi,  palhda,  paUipes, 
parshleyi,  pergandei,  piercei, 
pruni,  pura,  salicata,  sali- 
cis,  setosa,  spinosa,  spinu- 
losa,  ulmi  and  unifaseiata) 
Coscineuta  (see  matensis) 
costomaginata  (Pachyrhina) 

Dietz 111,129 

costulata  (Cephalocoema) 193 

crassus  (Diponthus) 203 

cristata  (Adimonia) 260 

cristata  (Galeruca) 260 

cruentata  (Zoniopoda) ......   202 


Cryptocephalus  (see  caneHus) 
cupre.ssi  (Cerosipha)  Swain  ...      19 
curvipes  (Hylemyia)  Malloch .  .  316 

cydoniae  (Corythucha) 75,  87 

cyUndrodes  (Stenacris) 203 

cyrta  (Corythucha)  Parshley  75,  86 

Dasiapis  (see  tropicahs) 

davidsoni  (MyzocalUs)  Swain .  .       1 

davisi  (Eotettix)  Hebard 153 

decens  (Corythucha) 74,  96 

decipiens  (LampjTis) 254 

decipiens      (Paralimna-Phaios- 

terna 45 

dentipes  (Hydrotaea) 290 

depressa  (Eremomyia)  Mal- 
loch     304 

Diadasia  (see  callura) 
Dichroplus    (see    bergii,   exiUs, 
forcipatus    and    punctula- 
tus) 
Diedronotus  (see  centraHs,  dis- 
coideus  and  regularis) 

dilectus  (Centrinus) 255 

Diponthus  (see  crassus) 
discocercus  (Chloroscirtus) 

Rehn 348 

Discocerina 42,  55 

Discocerina  (see  aenea,  incisa, 
leucoprocta,  nana,  nepos, 
nitida,  obscurella,  parva, 
pulchra,  setulosa  and  trili- 
neata) 

discoideus  (Diedronotus) 200 

discreta  (Limnophora) 275 

distincta  (Corythucha) 75,  81 

divisa  (Hydrophoria) 297 

dorsahs  (Schoenomyza) 

286,  287,  288,  289 

dorsatum  (Cornops) 206 

Doru   (see  iineare  and  luteip- 

PTine) 
drakei  (Corythucha)  Gibson .  .  77,  98 

Drymeia 265 

dumicola  (Morsea)    Rehn   and 

Hebard 229,235 

dupUcata  (Hylemyia)  Malloch  .   308 
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Ectecous  (see  hedyphonus) 

Egle 295,299 

Egle  (see  cinerella  and  hirta) 
Elaeochlora    (see   arcuata   and 

viridicata) 
Elater  (see  militaris  and  rubri- 

collis) 
elegans  (Corythucha)  Drake.  .75,  89 

emarginata  (Procolpia) 199 

Endecous   (see  itatibensis  and 

lizeri) 
eophila  (Tetralonia)  Cockerell .  .     35 
Eotettix  (see  davisi  and  querci- 

cola) 

Epltydra 41,  66 

Ephydra  (see  rostrata) 

Ephydrinae 66 

Epilampra  (see  caliginosa) 

Eremomyia 295,  303 

Eremomyia    (see   apicalis   and 

depressa) 
eriodictyonae  (Corythucha) .  .  77,  99 

erosa  (Prionacris) 203 

Eurotettix  (see  schrottkja) 

erjiihi-ocera  (Notipliila) 43 

erj^throphrys  (Pachyrhina) ....   409 
Eucnemis  (see  triangularis) 
eurycercus  (Phaulotettix)  Heb- 

ard 143 

Eurycotis  (see  biolleja) 

evasa  (Pachyrhina)  Dietz.  .110,  124 

excelsior  (Pachyrhina) 109 

exigua  (Corythucha)  Drake ...  76,  83 
exilis  (Dichroplus) 209 

Facialis  (Hylemj^ia)  Malloch  .  .   306 

facialis  (Notiphila) 43 

Fannia  (see  benjamini,  femora- 
lis,  fuscula,  laevis,  minu- 
tipalpis,  plebeia,  spathi- 
ophora,  splendida  and  tri- 
angulifera) 

Fanniinae 291 

fasciata  (Neoblattella) 187 

fascicularis  (Lamia) 259 

fascicularis  (Mesosa) 259 

fascipennis  (Ochtheroidea) 

Cresson 60 


femoralis  (Fannia) 292 

femorata  (Bucephalomjaa) ....   273 

Fenestra  (see  bohlsii) 

fenestralis  (Ilythea)  Cresson.  .50,  51 

ferrisi  (Lachnus)  Swain 9 

f erruginea  (Pachyrhina) Ill 

ferruginosa  (Amblytropidia). .  .  195 
festina  (Pachyrhina)  Dietz  .110,  126 

filiformis  (Leptysma) 203 

flavipes  (Ilythea) 50,  51 

flavitarsis  (Typopsilopa) 53 

floridana  (Corythucha) 76,  101 

forcipatus  (Dichroplus)  Rehn  .  .  337 
fracta  (Hj'lemjda)  Malloch ....  305 
fratercula  (Paraidemona)  Heb- 

ard 151 

fraterna  (Coenosia)  Malloch .  .  .   282 

frontalis  (Notiphila) 43,  44 

Fucellia  (see  assimilis  and  mari- 

tima) 

fulva  (Xenaricia) 273 

fulvimana  (Notiphila) 43 

f uscicauda  (Phaonia)  Malloch .  .  269 

fusciceps  (Hylemyia) 317 

fuscigera  (Corythucha) 76,  78 

fuscomaculata  (Corythucha)  .  76,  89 
fuscula  (Fannia) 294 

Galeruca  (see  cristata) 

Gastrops 42,  63 

Gastrops  (see  nigra) 
gemmicula  (Hesperotettix)  Heb- 

ard 158 

germari  (Ommexecha) 196 

gilva  (Tetralonia) 35,  37 

glaphyropus  (Ochtheroidea) . .  60,  61 

glyphicus  (Corymbetes) 252 

gnata  (Pachyi-hina)  Dietz. .  .  109,  118 
gorgon  (Paralobaspis)  Rehn. .  .  .   362 

gossj'pii  (Corjiihucha) 77,  96 

gracilicornis  (Pachyrhina) Ill 

Grammadera  (see  janeirensis) 

granulosus  (Lytogaster) 62 

GryUidae 365 

Gryllus  (see  assimilus) 
Gjminocera  (see  lefebvrei) 
Gymnoscirtetes  (see  morsei) 
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Hamata  (PachyThina)/>iei2  110,  121 

Hammomyia 296,  303 

Hammomyia  (see  maculata) 

hebardi  (Nemobius) 215 

hedyphonus  (Ectccous) 216 

heidemanni  (Corythucha) 

Drake 7o,  87 

helios  (Spathalium)  Rehn 196 

hempeli  (Zoniopoda) 202 

Hesperotcttix 158 

Hesperotettix  (see  gemmicula, 
nevadensis  termius  and  os- 
ceola) 
hirsutula  (Pachyrhina)  Dietz.  .  .    118 

hirta  (P^gle)  Malloch 299 

hispida  (Corythucha) 77,  104 

Hister  (see  obtusatus) 

Holmbergiapis  Cockerell 36 

Homalosaparus  (see  canonicus) 
Homorocoryjihus  (see  kraussi) 

hoodiana  (Corythucha) 76,  82 

humOis  (Napaea) 64 

humihs  (Ochthera) 65 

Hyaloptcryx    (see    asinus    and 

rufipennis) 
hybrida  (Pachyrhina)  Dietz  108,  113 

Hydrella 41,47 

Ilydrella  (see  calverti,  hyjjo- 
leuca,  spinicornis  and  tibi- 
ahs) 

Hydrophoria 295,  296 

Hydrophoria  (see  divisa,  sub- 
pellucida  and  uniformis) 

Hydrotaea 289 

Hydrotaea  (see  armipes,  den- 
tii:es,  metatarsata,  occulta 
and  unispinosa) 

Hylemyia 296,  305 

Hyleniyia  (see  alcathoe,  angus- 
tiventris,  anthracina,  an- 
tiqua,  brevitarsis,  ciUfera, 
curvipes,  dupHcata,  facia- 
hs,  fracta,  fusciceps,  mar- 
gineUa,  mimetica,  neomex- 
icana,  piloseta,  spinila- 
mellata,  spiniventris,  sub- 
striata,  substriatella  and 
variata) 


hyoscyami  (Pegomyia) 300 

hypoleuca  (Hydrella) 48,  49 

Ignotum  (Cornops)  Rehn 204 

iheringi  (Strongylopsalis)  Rehn    183 

Ilythea 42,50 

Ilythea  (see  calverti,  caniceps, 

fenestralis,  flavipes  and  ob- 

scura) 
immaculata  (Corythucha). .  .76, 103 
immaculata  (Nostima)  Cresson    49 

inca  (Chlorophylla)  Rehn 360 

incisa  (DLscocerina) 58 

incurva  (Pachyrhina) 109 

incurvata  (Corythucha) 74,  92 

infumata  (Schistocerca) 208 

inornatus  (Meroncidius) 211 

instabilis  (Scyllina) 195 

intermedia  (Anaulacomera)..  . .  210 
ipiranga  (Musoniclla)  Rehn. .  . .  188 
irroratus  (Neoconocephalus). .  .  212 
Ischnoptera     (see     brasiliensis 

and  mexicana) 
itatibensis  (Endecou-s)  Rehn  .  .  .   217 

Janeirensis  (Grammadera)..  .  .  211 
juglandis  (Corythucha) 75,  80 

Kraussi  (Homorocoryphus)  ...   212 

Labidura  (see  xanthopus) 

lacaena  (Tanymecus) 255 

Lachnus  (see  ferrisi  and  taxi- 
folia) 
lactea  (Corythucha)  Drake .  .  .74,  94 

laevigatus  (Prionus) 257 

laevis  (Fannia) 294 

laevis  (Ochtheroidea) Cresson. 60,  81 
Lamia  (see  fascicularis  and  ob- 

soleta) 
Lampyris    (see    decipien.s    and 

nigricans) 
lanceolatum  (Microcenlrum)  .      211 

lanista  (Bucrates)  Rehii 212 

lankesteri  (Paraphidnia)  Rehn  .  344 

lata  (Coenosia) 2S5 

latifrons  (Pogonomyia)  Malloch 

278,  281 


VI 


INDEX 


latifrontata  (Aricia)  Malloch..  .  270 
latifurcula  (Paraidemona)  Heh- 

ard 149 

lativittata   (Pachjrrhina)    Dietz 

111,  135 

lefebvrei  (Gymnocera) 210 

Leiotettix  (see  mendosensis) 
Leptysma  (see  filiformis) 
leucoprocta  (Discocerina) ....  56,  58 

leucostoma  (Ophyra) 291 

leucostoma  (Svastra)  Cockerell 

34,38 

Limnophora 264,  265,  274 

Limnophora  (see  aequifrons,  dis- 

certa,  narona  and  surda) 

lineare  (Doru) 186 

linearis  (Stenocorus) 259 

lineata  (Pachyrhina) 109 

Lispa  (see  tentaculata) 

Lispiinae 291 

lizeri  (Endecous)  Rehn 365 

lucorum  (Aricia) 271 

lugens  (Pachyrhina) 109 

lusor  (Xenoglossodes)  Cockerell 

32,37 

luteipenne  (Doru) 186 

lysinoe  (Aricia) 272 

Lytogaster 42,  61 

Lytogaster  (see  granulosus,  pal- 

lipes  and  willistoni) 

Macrocera  (PachjThina) 

109,  110,  118 
macrocera  at  rocera  (Pachyrhina) 

Dietz 110,118 

macrocera  gnata  (Pachyrhina) 

Dietz 109,118 

macrocera  virgata  (Pachyrhina) 

Dietz 109 

macrophallus  (Pachyrhina) 

Dietz 108,114 

Macrorchis  (see  majuscula) 

maculata  (Hammomyia) 303 

macuUventris  (Trichopticus) 

Malloch 276 

majuscula  (Macrorcliis) 286 

mali  (Corythueha'i  Gibson  ....  77,  98 


manca  (Xenoglossodes)  Cock- 
erell   33,  37 

Mantidae 188, 326 

marginella  (Hylemyia)  Malloch  311 

maritima  (FuceUia) 318 

marmorata  (Corythucha)  .  ...  76,  94 
matensis  (Coscineuta)  Rehn.  .  .  331 
maureri  (Myzocallis)  Swain.  .  .       4 

meditabunda  (M^-iospila) 265 

melanura  (Xj^locopa)  Cockerell    29 

Melissodes     (see     albocollaris, 

atramentata,      bimaculata 

morrilli,    nigroaenea    and 

svastrina) 

Melissoptila  (see  pulchricornis) 

mellitus  (Molarchus) 260 

mendosensis  (Leiotettix)  Rehn.   335 
meridionalis  (ParaUmna) ...  .45,  46 
meridionalis  (Psilopa)  Cresson.     52 
Meroncidius  (see  inornatus) 
Mesosa  (see  fascicularis) 

metatarsata  (Hydrotaea) 291 

mexicana  (Corythucha)  Gibson 

76,  95 

mexicana  (Ischnoptera) 187 

Microcentrum  (see  lanceolatum, 
myrtifolium  and  philam- 
mon) 

miles  (Chromacris) 201 

militaris  (Elater) 252 

mimetica  (Hylemyia)  Malloch .  313 
mimetica  (Xenoglossodes). .  .  .33,  37 
minor  (Pogonomyia)  Malloch 

278,  279,  280 
minuta  (Pegomyia)  Malloch.  .  .   302 

minutipalpis  (Fannia) 293 

moestusv  (Tachyporus) 252 

molliculata  (Corythucha)  ....  76,  90 
Molorchus  (see  mellitus) 
montana  (Pachyrhina)  Dietz 

110,  123 
monticola  (Phaonia)  Malloch.  .   266 

Morphology  of  Odonata 373 

morrilli  (Corythucha) 74,  95 

morrisoni  (Nectarosiphon) 

Swain 8 

Morsea 225,  226 
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Morsea  (see  californica,  cal.  du- 
micola  and  cal.  tainalpai- 
sensis) 
morsei  (Gymnoscirtetes)  Hebard  142 

Mosillus 42 

multicostata  (Tettigidca) 192 

Muscina 264 

Musoniella  (see  ipiranga) 

muticus  (Anurogryllus) 216 

Mydaea 264 

Myiospila 264,265 

Myiospila  (see  meditabunda) 
myrtifolium  (Microcentrurn)  .  .   211 
Myzocallis  (see  davidsoni  and 
maurei) 

Nana  (Discocerina) .  .  •. 56 

Napaea 42, 64 

Napaea  (see  humilis  and  nig- 

ripes) 

narona  (limnophora) 274 

Nectarosphon  (see  morrisoni) 
Nemobius  (see  hebardi) 

nemorosa  (Psilephydra) 64 

Neoblattclla  (see  fasciata) 
Neoconocephalus  (see  irroratus 

and  vicinus) 
neomexicana  (Hylemyia)  Mal- 

loch 310 

Nephrotoma 108 

nepos  (Discocerina)  Cresson.  .56,  57 
nevadensis   terriiius    (Hespero- 

tettis)  Hebard 163 

nexilis  (Pachyrliina)  Kelz  . .  110,  125 
nictans  (Pachyrhina)  Dielz.  Ill,  129 

nigra  (Gastrops) 63 

nigra  (Scaphura) 210 

nigricans  (Lainpyris) 253 

nigricauda  (Phaonia)  MaUoch .  .  268 

nigrina  (Parasparatla) 185 

nigripes  (Napaea)  Cresson 64 

nigrivent  ris  (Ccntris) 29 

nigroaenea  (Melissodes) .  .31,  37,  38 
nitens  (I'ogonomyia).  ....  .278,  279 

nitida  (Di.scocerina)  Cressoit..  .56,  57 

nitida  (Scaphura) 209 

nitidifrorus  (Plagiops)  Cresson  .  .      54 
nitidifrons  (Scatclla)  Cresson.  .      67 


nobilis  (Clytus) 258 

nobilis  (Pachyrhina) 108 

Nostima 41,49 

Nostima  (see  immaculata  and 
slossonae) 

Notiphila 41,43 

Notiphila  (see  erythrocera,  fa- 
cialis, frontalis,  fulvimana 
and  virgata) 

Obliqua  (Corythucha) 76,  84 

obliterata  (PachjThina)  Dietz 

111,  133 
obscura  (llythea)  Cresson  ...  .50,  52 
obscura  (Parulimna-Phaisterna)    45 

obscurella  (Discocerina) 56,  58 

obsoleta  (Acanthocinus) 259 

obsoleta  (Lamia) 259 

obtusatus  (Hister) 255 

occidentalis  (Corythucha)  Drake 

74,91 

occidentalis  (Pachyrhina) Ill 

occipitalis  (Pachyrhina) Ill 

occulta  (Hydrotaea) 289 

Ochthera 41,65 

Ochthera  (see  humilis) 

Ochtheroidea 42,  59 

Ochtheroidea  (see  atra,  centra- 
lis,  fascipennis,    glaphyro- 
pus,  laevis  and  similis) 
Odonata,    Anatomy   of   Abdo- 
men     373 

Odonata,  Morphology 373 

okefenoke  (Pachyrhina) 110 

Ommexecha   (see  germari  and 

servillei) 
opacivittata  (Pachyrhina)  I>ielz 

110,123 

Ophyra 291 

Ojihyra  (see  leucostoma) 
Orphula  (see  pagana) 
Orphulella  (see  punctata) 
Orphulina  (see  veteratoria) 
osceola  (Ilesperotcttix)  Ilebnrd  161 
oi^lari  (Pachyrhina)  Dutz. .  .  108,  112 
Osmilia  (see  violacea) 

ovata  (Cornosia) 283 

Oxytolus  (see  rugulosus) 252 
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Pachyrhina 108 

Pachyrhina  (see  abbreviata,  al- 
ternata,  altissima,  approx- 
imata,  atrocera,  beuten- 
muelleri,  brevicomis,  cali- 
nota,  cingulata,  coUaris, 
cornifera,  costomarginata, 
erythrophrj's,  evasa,  excel- 
sior, ferruginea,  festina, 
gnata,  gracilicomis,  ham- 
ata,  hirsutula,  hybrida,  in- 
curva,  lativittata,  lineata, 
lugens,  macrocera,  macro- 
cera  atrocera,  macrocera 
gnata,  macrocera  virgata, 
macrophallus,  montana, 
nexilis,  nictans,  nobilis, 
obliterata,  occidentalis,  oc- 
cipitalis, okefenoke,  opaciv- 
ittata,  oslari,  pachyrhinoi- 
des,  pedunculata,  penum- 
bra, perdita,  pilosula,  poly- 
mera,  pruinosa,  pnncticol- 
lis,  punctura,  snowii,  snowii 
alternata,  sodalis,  sodalis 
nictans,  stigmatica,  sutur- 
alis,  temeraria,  tenuis  ham- 
ata,  unifasciata,  unimacu- 
lata,  urocera,  vii'escens, 
virgata,  vittula,  wulpiana, 
wyalusingensis  and  xan- 
thostigma) 

Pachyrhinae 108 

Pachyrhinae  tipuloides 108 

pachyrhinoides  (Pachyrhina) .  .   108 

padi  (Corj^thucha) 75,  88 

pagana  (Orphula) 194 

pallida  (Cor>'thucha) 76,  100 

pallipes  (Corythucha)  Parshletj  11, 82 

pallipes  (Lytogaster) 62 

Paraidemona  (see  fratercula 
and  latifurcula) 

Para'imna 41,  44 

Paralimna    (see    argyrostoma, 
brunneiceps,   ciliata,   deci- 
piens,     meridionalis,     ob- 
scura  and  puncticomis) 
Paralobaspis  (see  gorgon) 


paranensis  (Anthophora) 29 

Paraphasma  (see  paulense) 
Paraphidnia  (see  lankesteri) 
Parasparatta  (see  nigrina) 
Parossa  (see  ampla) 
parshleyi  (Corythucha)  Gibson  76,  83 
partita  (Schoenomyza)  Malloch 

287,  289 

parva  (Discocerina) 58 

parviceps  (Phaonia)  Malloch .  .  267 
paulense  (Paraphasma)  Rehn .  .   191 

paulista  (Tafalisca)  Rehn 219 

pedunculata  (Pachyrhina) 109 

Pegomyia 295,  300 

Pegomyia  (see  acutipennis,  af- 
finis,  bicolor,  hyoscyami 
and  minuta) 

peltatum  (Anobiuni) 254 

penumbra  (Pachyrhina) 109 

perdita  (Pachyrhina)  Dielz.  109,  116 

pergondei  (Corythucha) 75,  91 

personata  (Chorisoneura) 188 

Phaiosterna  (see  decipiens  and 
obscura) 

Phaonia 264,266 

Phaonia  (see  fuscicauda,  mon- 
ticola,  nigricauda  and  par- 
viceps) 

Phaoniinae 264 

Phaulotettix  (see  eurycercus) 
philammon   (Microcentrum) 

Rehn 357 

piercei  (Corythucha)  Gibson .  .77,  85 
piloseta  (Hylemyia)  Malloch. .  .  313 
pilosula  (Pachyrhina)  Dietz. ...   110 

Plagiops,  Cresson 42,  53 

Plagiops  (see  nitidifrons) 
Planinasus  (see  ambiguus) 

plebeia  (Fannia)  Malloch 293 

pluvialis  (Anthomyia) 298 

poeciloptera  (Aricia)  Malloch.  .   271 

Pogonogaster  Rehn 326 

Pogonogaster  (see  tristani) 

Pogonomyia  : 265, 276 

Pogonomyia  (see  aldrichi,  alpi- 
cola,  latifrons,  minor,  ni- 
tens,  similis  and  spinitar- 
sus) 
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politum  (Cornops) 204 

polymera  (Pachyrhina) 112 

precaria  (Stagmatoptera) 190 

Prionacris  (see  erosa) 
Prionus  (see  laevigatus) 
Procolpia  (see  emarginata) 

pruinosa  (Pachyrhiua) 110 

pruni  (Corytliucha) 76,  80 

Psilephydra 41, 63 

Psilephydra  (see  nemorosa) 

Psilopa 42,52 

Psilopa    (see   meridionalis   and 

willistoni) 
Psychomastax  Rekn  and  Heb- 

ard 225,242 

Psychomastax  (see  psylla) 
])sylla     (Psychomastax)     Rehn 

and  Hebard 243 

pulchra  (Discocerina)  Cresson  .  .     56 
pulchricornis  (Mehssoptila) 

Cockerell 32,37 

punctata  (Aricia) 271 

punctata   (Orphulella) 195 

puncticoUis  (Pachyrhina)  Dietz 

108,  115 

puncticornis  (Paralimna) 45,  47 

punctulatus  (Dichroplus) 209 

punctum  (Pachyrhina) 110 

pura  (Corythucha) 77 

pusillus  (Tomicus) 257 

Pycnopalpa  (see  aurigera) 

pygialis  (Thygater) 29 

Pyragra  (see  brasihensis) 

Quadrimaculata  (Chvina) 252 

quercicola  (Eotettix)  Hebard.  .   156 

Ramona  (Aphis)  Swain 14 

TeduciioT  {Svasir a)  Cockerell .  .35,  37 

regularis  (Diedronotus) 200 

rehni  (Argiacris)  Hebard 167 

rhodophila  (Xenoglossa)  Cock- 
erell  27,37 

rostrata  (Ephydra)  Cresson ....     66 

rubrieolHs  (Elater) 253 

rufipennis  (Hyalopteryx) 194 

rugulosus  (Oxytelus) 252 


SaUcata  (Corythucha)  Gibson  .77,  90 

sahcis  (Corythucha) 76,  85 

sapucacensis  (Svastra)  Cockerell 

34,37 
Scaphura  (see  nigra  and  nitida) 

Scatella 41,  66 

Scatella    (see    nitidifrons    and 
stagnaHs) 

Scatophila 41,  67 

Scatophila  (see  variabiUs) 
Schistocerca  (see  infumata) 

Schoenomyza 286 

Schoenomyza     (see    aurifrons, 

convexifrons,  chyrsostoma, 

dorsahs,  partita  and  sulfu- 

riceps) 

schrottkyi  (Eurotettix)  Rehn..  .   341 

Scyllina  (see  brasihensis  and  in- 

stabihs) 
semivitta  (AUognotha)  Malloch  282 

senecio  (Aphis)  Swain 16 

servillei  (Ommexecha) 196 

setigera  (Coenosia)  Malloch ....  284 

seto.sa  (Corythucha) 77,  100 

setulosa  (Atissiella)  Cresson. ...  55 
setulosa  (Discocerina)  Cresso7i  56,  58 
simihs  (Ochtheroidea)  Cresson  60,  61 
simiHs  (Pogonomyia)  Malloch 

278,  279 

similis  (Zoniopoda) 203 

slossonae  (Nostima) 49 

smaragdinum  (Temnosoma) ...     29 

snowii  (PachjThina) 109 

snowii  alternata   (Pachyrhina) 

Dietz 109,117 

sodahs  (Pachyrhina) Ill,  129 

sodalis    nictans     (Pachyrhina) 

Dieiz 111,129 

Sparatta  (see  clarkii) 
SpathaUum  (see  hehos) 
spathiophora  (Fannia)  Malloch  294 

spectrum  (Tribonium) 188 

sphaericolhs  (CHvina) 252 

spinicornis   (HydreUa)  Cresson     48 
spinilamellata  (Hylemyia)  Mal- 
loch   ' 312 

spinitarsus  (Pogonomyia) .  .277,  279 
spiniventris  (Hylemyia) 311 
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spinosa  (Corythucha) 77,  99 

spinulosa  (Corythucha)  Gibson 

75,79 

splendida  (Fannia) 292 

Stagmatoptera  (see  precaria) 

stagnalis  (Scatella) 66 

stagninus  (Corymbetes) 252 

Stenacris  (see  cylindrodes) 
Stenocorus  (see  linearis) 
stigmatica  (Pachyrhina)  Dietz 

112, 137 
Strongylopsalis  (see  iheringi) 
sublaevis  (Tetanorhynchus) .  .  .   193 
subpellurida    (Hydrophoria) 

Malloch 296 

substriata  (Hjdemyia) 316 

substriatella  (Hylemyia)   Mal- 
loch     309 

sulcata  (Anaulacomera) 210 

sulfuriceps  (Schoenomyza)  Mal- 
loch  286,288 

surda  (Limnophora) 275 

sutor  (Centrinus) 256 

suturalis  (Pachyrhina) Ill 

Svastra  (see  carcaranensis,  leu- 
costoma,  reductior  and  sap- 
ucacensis) 
svastrina  (Melissodes)  Cockerell 

31,38 
Symydobius  (see  chrysolepis) 

Tabanidae — abdominal  pattern  171 
Tachyporus  (see  moestus) 
Tafalisca  (see  paulista) 
tamalpaisensis  (Morsea)  .  .  .  229,  239 
Tan>Tnecus  (see  lacaena) 

tarsata  (Zoniopoda) 202 

taxifolia  (Lachnus)  Swain 11 

Teleutemnesta 36 

temeraria  (Pachyrhina)  Dietz 

110, 128 
Temnosoma  (see  smaragdinum) 

tentaculata  (Lispa) 291 

tenuis  (Pachyrhina) 110 

tenuis  hamata  (Pachyrhina) 

Dietz 110,121 

termius  (Hesperotettix)  Hebard  163 
Tetanorhynchus  (see  sublaevis) 


Tetralonia  (see  brethesi,  eophUa 

and  gilva) 

Tetramerinx 264,  273 

Tetramerinx  (see  calif orniensis) 
Tettigidea  (see  multicostata) 

Tettigoniidae 209,  344 

Thygater   (see  bifasciata  buc- 

cosa,  bruneri  and  pygialis) 

tibialis  (Hydrella) 47,  48 

Tomicus  (see  pusillus) 
trachystictum  (Zygoclistron).. .   208 

triangularis  (Eucnemis) 253 

trianguligera  (Fannia)  Malloch  292 
Tribonium  (see  spectrum) 

Trichopticus 264,  265,  275 

Trichopticus  (see  maculiven- 

tris) 
trilineata  (Discocerina)  Cresson 

56,57 
tristani  (Pogonogaster)  Reh7i .  .  327 
tropicalis  (Dasiapis)  Cockerell 

27,37 
Trox  (see  capiUaris) 
Truxahs  (see  brevicomis) 

Typopsilopa 42,  53 

TypopsUopa  (see  flavitarsis) 

Ulmi  (Corythucha) 77,  97 

xmifasciata  (Corythucha) ...  .76,  97 

unifasciata  (PachjThina) Ill 

uniformis  (Hydrophoria)  Mal- 
loch     297 

unimaculata  (PachjThina) 108 

unispinosa  '(Hydrotaea) 290 

urocera  (Pachyrhina)  Dietz  110,  119 

VariabiUs  (Scatophila) 67 

variata  (Hylemyia) 309 

veteratoria  (Orphulina) 194 

vicinus  (Neoconocephalus) ....  212 

violacea  (Osmilia) 207 

virescens  (Pachyrhina) 109 

virgata  (Notiphila) 43,  44 

virgata  (PachjThina)  Dietz ....  109 

widicata  (Elaeochlora) 200 

vitticeps  (Adimantus) 208 

vittula  (Pachyrhina) 109 
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Willistoni  (Lytogaster) 62 

willistoni  (Psilopa)  Cresson ...  52,  53 

wulpiana  (Pachyrhina) 110 

wyalusingensis  (Pachyrhina) 

Dietz 111,134 

Xanthopus  (Labidura) 183 

xanthostigma  (Pachyrhina).  .  .    Ill 
Xenaricia  Malloch 264,  272 


Xenaricia  (see  fulva) 
Xenoglossa  (see  rhodiphila) 
Xenoglossodes  (see  lusor,  manca 

and  mimetica) 
Xylocopa  (see  melanura) 

Zoniopoda  (see  cruentata,  hem- 

peh,  similis  and  tarsata) 
Zygoclistron  (see  trachystictum) 
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VOLUME  XLIV 
NEW  APHIDIDAE  FROM  CALIFORNIA  ^ 

BY    ALBERT    F.    SWAIX 

University  of  California  Citrus  Experiment  Station,  Riverside,  California 

It  is  the  purpose  of  this  paper  to  describe  several  new  species 
of  A phididae  taken  during  the  past  few  j'cars  in  CaHf ornia.  Many 
of  these  species  have  been  taken  by  the  writer  in  his  study  of  the 
plant  lice  during  the  past  three  years,  while  some  others  have 
been  obtained  from  various  people  in  different  parts  of  the  state. 
The  species  recorded  here  represent  collections  made  in  the  vicin- 
ity of  Sacramento;  in  the  San  Francisco  Bay  region,  particularh' 
in  the  vicinity  of  Stanford  Universit}'  and  in  Berkeley;  and  in 
Southern  California,  particularly  in  San  Diego,  Riverside,  and 
Ventura  Coimtics.  Cotype  specimens  of  all  the  species  are  in 
the  writer's  private  collection  in  Riverside  and  in  the  collection 
of  the  University  of  California.  Berkeley. 

Myzocallis  davidsoni  new  species     (Figs.  1,  1.5,  34,  35,  36.) 

In  the  fall  of  1915  the  writer  found  a  large  infestation  of  a 
species  of  Myzocallis  on  Quercus  peduncidata  in  Berkelej'.  On 
examination  this  proved  to  be  the  same  species  which  had  been 
taken  several  times  on  various  species  of  chestnuts  (Castanea 
spp.)  and  considered  as  Calap/us  castaneae  (Fitch).  It  is  a  com- 
mon species  in  the  San  Francisco  Bay  region,  having  been  re- 
ported several  times  from  Berkeley,  Oakland,  Stanford  Universitj^ 

1  Paper  No.  41,  University  of  California,  Graduate  School  of  Tropical  Agri- 
culture and  Citrus  Experiment  Station,  Riverside,  California. 
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and  San  Jose,  as  Callipterus  (Calaphis)  castaneae  Fitch  (Buckton).^ 
However,  it  proves  to  be  distinct  from  this  species  as  brought 
out  by  a  study  of  specimens  together  with  Baker's  paper  on  the 
genus  Calaphis.^  The  chief  differences  are  the  absence  of  antennal 
tubercles,  thus  placing  the  species  in  the  genus  Myzocallis  rather 
than  Calaphis,  and  the  fact  that  the  spur  of  the  sixth  antennal 
segment  is  scarcely  twice  as  long  as  the  base,  while  in  C.  castaneae 
(Fitch)  the  spur  is  practically  four  times  as  long  as  the  base. 
There  is  little  doubt  but  that  the  California  species  is  distinct,  so 
the  author  describes  it  herewith  under  the  name  of  Myzocallis 
davidsoni  new  species,  naming  it  after  Mr.  W.  j\I.  Davidson  of  the 
Bureau  of  Entomolog5^  The  alate  stem  mothers  appear  rather 
late  in  the  spring,  usualh"  during  the  latter  part  of  April  or  the 
first  of  ]\Iay.  These  reproduce  parthenogenetically  throughout 
the  summer,  both  alate  and  apterous  viviparous  females  being 
produced.  In  the  fall,  usually  during  October  and  November, 
sexual  forms  appear,  the  males  being  alate  and  the  oviparous 
females  apterous.  The  sexupara  are  alate,  at  least  in  all  col- 
lections seen  by  the  writer  in  which  there  were  sexual  forms, 
onh'  alate  presexual  forms  were  present.  The  writer  has  never 
observed  the  eggs,  but  the}'  are  laid  during  October  and  Novem- 
ber on  the  bases  of  the  buds,  or  on  roughened  parts  of  the  bark 
of  the  branches,  and  even  of  the  trunks  of  the  trees.  In  Sep- 
tember 1915,  the  writer  found  an  infestation  of  this  species  on 
Quercus  pedunculata  in  Berkelej^,  and  in  April  1916,  Essig  took 
it  again  from  the  same  trees.  Davidson*  described  the  alate 
male  and  the  apterous  oviparous  females  under  the  name  Cal- 
aphis castaneae  (Buckton),  from  specimens  taken  in  San  Jose  in 
November.  Following  is  a  description  of  the  alate  and  apterous 
viviparous  females,  taken  from  specimens  collected  by  the  writer 

2  Clarke,  W.  T.,  List  of  California  Aphididae,  Can.  Ent.,  35:  249,  1903,  Cal- 
Kpterus  castaneae  Fitch,  list;  Davidson,  W.  M.,  Further  Notes  on  the  Aph- 
ididae Collected  in  the  Vicinity  of  Stanford  University,  Jour.  Econ.  Ent.,  3: 
376,  1910,  Callipterus  castaneae  Buckton,  list;  Davidson,  W.  M.,  Aphid  Notes 
from  California,  Jour.  Econ.  Ent.,  o:  405,  1912,  Calaphis  castaneae  (Buckton), 
desc.  sexes;  Essig,  E.  O.,  Aphididae  of  Southern  California,  Pom.  Jour.  Ent., 
4:  760,  1912. 

3  Baker,  A.  C,  A  synopsis  of  the  genus  Calaphis,  Proc.  Ent.  Soc.  Washington, 
18:  184-189,  1916. 

*  Davidson,  W.  M.,  Aphid  Notes  from  California,  Jour.  Econ.  Ent.,  o:  405, 
1912. 
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in  Berkeley  from  Castanea  on  July  31,  1915  (collection  number 
AFS  61-15),  and  from  Quercus  pedunculata  on  September  26, 
1915  (collection  number  .4/^*5  74-15),  and  bj^  Essig  from  Castanea 
in  Berkeley  on  October  10,  1914  (collection  number  EOE  70). 
Cotype  specimens  are  in  the  private  collection  of  E.  0.  Essig,  the 
private  collection  of  the  writer,  and  the  collection  of  the  Univer- 
sity of  California  under  the  numbers  listed  above. 

Alate  viviparous  female. — Prevailing  color  is  lemon  yellow.  The  head  and 
prothorax  have  a  black  median  longitudinal  stripe  and  a  similar  one  on  each 
margin.  The  thoracic  lobes  are  light  brown,  with  the  median  part  of  each 
lobe  slightly  darker.  The  abdomen  is  lemon  yellow  with  four  rows  of  black 
spots,  one  row  on  each  margin  and  two  dorsal  rows.  These  dorsal  spots  vary 
considerably  in  size,  those  on  the  fom^th,  fifth,  and  sixth  segments  being  the 
largest,  oftentimes  being  confluent,  thus  forming  black  transverse  bands  across 
these  segments.  The  cornicles  are  dusky,  the  cauda  and  anal  plate  pale  with 
the  posterior  margins  darker.  The  legs  are  pale  with  the  apical  half  dusky, 
and  the  tarsi  and  tips  of  the  tibiae  black.  The  antennae  are  grayish  with  the 
spm-  and  tips  of  III-VI  dusky. 

The  head  (fig.  1)  is  almost  triangular,  being  over  twice  as  wide  as  long  and 
coming  to  a  distinct  point  at  the  apex  between  the  cornicles.  The  antennal 
tubercles  are  lacking,  or  very  small  and  indistinct.  The  antennae  are  about 
as  long  as  the  body,  III  being  the  longest  segment,  followed  by  IV,  V,  VI  spiu", 
VI  base,  I  and  II.  The  spur  of  VI  is  slightly  more  than  half  as  long  again  as 
the  base,  together  being  longer  than  V,  but  shorter  than  IV.  The  usual  pri- 
mary and  accessory  sensoria  are  present  on  VI  and  the  primary  sensorium  on 
V.  On  III  there  are  from  five  to  eight  circular  secondary  sensoria,  located  in 
the  basal  two-thirds  of  the  segment  (fig.  15).  The  body  is  without  lateral 
tubercles  and  without  dorsal  tubercles  on  the  abdomen.  The  cornicles  are 
almost  cj'lindi'ical,  being  slightly  broader  at  the  base  than  at  the  apex  (fig. 
34).  The  cauda  is  knobbed  (fig.  35)  and  set  on  a  broad  base;  the  anal  plate 
is  bilobed  (fig.  36).  The  wing  venation  is  normal.  The  costal  vein  is  brown, 
the  subcostal  and  stigma  gray.  The  discoidals  are  brown  and  quite  distinct, 
the  first  being  slightly  heavier  than  the  others.  The  tips  of  the  veins  and  the 
apex  of  the  stigma  are  shaded  with  grayish-brown. 

Measurements:  Bodylength,  1.09-1. 46 mm.  (ave.  1.28mm.):  widthof  thorax. 
.468-. 620  mm.  (ave.  .59  mm.):  antennae  total,  1.0965-1.751  mm.  (ave.  1.4404 
mm.);  Ill,  .357-.646  mm.  (ave.  .04977  mm.);  IV,  .238-.408  mm.  (ave.  .3231 
mm.);  V,  .17-.281  mm.  (ave.  .2321  mm.);  VI  base,  .068-. 119  mm.  (ave.  .1038 
mm.);  VI  spur,  .1275-. 0204  mm.  (ave.  .1816 mm.):  cornicles,  .08-. 11  mm.  (ave. 
.0974  mm.):  cauda,  .08-. 09  mm.  (ave.  .086  mm.):  hind  tarsus,  .12  mm.:  wing 
length,  2.65  mm.;  wing  width,  1.01  mm.;  wing  expansion,  5.9  mm. 

A  very  few  of  the  alate  females  are  without  dorsal  markings  on  the  abdo- 
men, but  probably  they  are  newly  emerged  adults,  in  which  the  colors  have 
not  as  yet  set. 
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Apterous  viviparous  female. — There  is  a  considerable  variety  in  the  coloring 
of  the  apterous  females.  Some  are  pale  lemon-yellow  with  pale  brown  spots 
on  the  abdomen  and  thorax  to  coiTespond  with  those  of  the  alates.  Some 
are  pale  lemon-yellow  without  dorsal  markings,  and  others  with  slightly  dusky 
markings  here  and  there  at  the  bases  of  some  of  the  abdominal  hairs.  Others 
are  of  a  pinkish  color  with  the  head  and  thorax  pinkish-orange  and  the  abdo- 
men pinkish,  with  three  small  luteous  spots  caudad  to  a  large  median  dorsal 
luteous  spot.  These  three  spots  are  located  almost  in  a  transverse  line  be- 
tween the  cornicles.  The  cornicles  and  cauda  are  pale.  The  legs  are  pale 
with  the  joints  sometimes  dusky.  The  antennae  are  luteous  with  the  spur 
and  the  apices  of  segments  III-VI  dusky.  The  whole  body  is  covered  with 
fairly  long  capitate  hairs,  each  arising  from  a  more  or  less  distinct  tubercle,  as 
is  common  in  this  genus. 

Measurements:  Body  length, 2.18 mm.;  width,  .90  mm.:  antennae  total,  1.41 
mm.;  Ill,  .39  mm.;  IV,  .31mm.;  V,  .24  mm.;  VI,  base  .14  mm.;  VI,  spur,  .16 
mm. 

Myzocallis  maureri  new  species      (Figs.  2,  17,  29,  33,  39.) 

In  the  summer  of  1915,  the  writer  took  a  few  spechnens  of  a 
species  of  Myzocallis  from  the  under  side  of  the  leaves  of  coast 
Hve  oak  (Quercus  agrifolia),  on  the  campus  of  the  University  of 
Cahfornia  in  Berkeley.  He  first  found  it  on  June  9,  1915,  and 
then  several  times  -later,  throughout  June  and  July.  George 
Shinji,  a  graduate  student  in  the  Universitj'",  had  already  col- 
lected the  same  species  in  March.  In  April  1916,  Essig  sent  the 
author  a  few  specimens  taken  at  that  time  in  Berkeley.  Only 
the  alate  viviparous  females  and  the  njanphs  have  been  taken. 
In  June  1916,  the  writer  found  it  fairly  abundant  on  the  under 
side  of  the  leaves  of  the  California  black  oak  (Quercus  kelloggii), 
in  the  Cuyamaca  Mountains  of  San  Diego  County,  at  an  altitude 
of  3500  to  5000  feet.  Here  it  was  found  only  on  the  black  oak, 
although  in  several  cases  a  live  oak  (Quercus  agrifolia)  and  a 
black  oak  were  growing  side  by  side,  the  former  free  from  infesta- 
tion, the  latter  more  or  less  heavily  infested.  This  latter  obser- 
vation is  interesting,  for  in  Berkeley  the  live  oak  was  the  only 
observed  host  plant.  Specimens  taken  in  Berkeley  were  exam- 
ined by  W.  M.  Davidson,  J.  J.  Davis  and  E.  O.  Essig,  but  none 
were  able  to  identify  it  with  any  species  known  to  them.  Con- 
sequently it  is  herewith  described,  being  named  Myzocallis  maur- 
eri, after  the  writer's  friend  and  classmate,  Mr.  L.  M.  Maurer  of 
Los  Angeles,  California.  Cotype  specimens  are  in  the  author's 
collection  under  the  serial  number  AFS  53-15  and  in  the  collec- 
tion of  the  University  of  California. 
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Alate  viviparous  female. — Prevailing  color  light  to  apple  green.  Head, 
thorax,  and  abdomen  light  green.  Eyes  red.  Prothorax  apple  green.  Abdo- 
men light  green  with  margins  and  a  small  area  about  the  base  of  each  cornicle 
apple  green.  Beak  light  brown  with  tip  dusky.  Femora  pale  with  apices 
dusky,  tibiae  dusky,  tarsi  and  tips  of  tibiae  black.  Cornicles  and  cauda  light 
green.  Antennal  joints  I  and  II  concolorous  with  head,  HI  light  brown  with 
apical  third  darker,  IV  light  brown  with  apical  half  darker,  V  and  VI  dark 
brown  to  black.  Fore  wings  with  costal  and  subcostal  veins  greenish  gray, 
other  veins  light  brown;  costal  cell  hyaline;  first  discoidal  vein  broadlj'  shaded 
with  dark  brown;  second  discoidal  with  base  and  tip  shaded;  tips  of  all  other 
veins  shaded,  stigma  hyaline  with  three  borders  (i.  e.,  all  except  the  outer) 
shaded  with  brown.     Hind  wings  normal. 

Antennal  tubercles  are  small,  slightly  toothed  on  the  inner  side  (fig.  2). 
Fii-st  antennal  segment  slightly  gibbous  on  inner  side  (fig.  2).  Antennae  con- 
siderably longer  than  the  body.  III  Ijeing  the  longest  segment,  followed  by 
1\,  which  is  about  thi-ee-fourths  as  long,  which  in  tui-n  is  followed  by  V,  being 
slightly  more  than  one-half  as  long  as  III.  The  spur  of  VI  is  considerably 
longer  than  the  base,  the  two  being  about  as  long  as  IV.  On  V  and  VI  are 
the  usual  primary  sensoria,  and  on  VI  the  usual  accessory  sensoria.  On  III 
(fig.  17)  there  are  from  four  to  seven  secondary  sensoria  (usually  four),  which 
are  fairly  large,  cu'cular  and  an-anged  in  a  single  line  along  the  basal  one-third 
to  one-half  of  the  segment.  The  beak  is  short,  scarcely  reaching  to  the  second 
coxae.  Prothorax  without  lateral  tubercles.  The  abdomen  has  about  three 
fairly  large  lateral  tubercles  located  usually  on  segments  two,  three,  and  four. 
In  some  specimens  these  are  not  discernible,  while  in  others  they  are  quite 
prominent.  Cornicles  (fig.  29)  short,  scarcely  longer  than  broad  at  the  base, 
and  constricted  in  the  middle.  Cauda  (fig.  33)  slightly  longer  than  cornicles, 
placed  on  a  more  or  less  narrow  base,  and  with  a  knobbed  tip.  Anal  plate 
(fig.  37)  slightly  more  than  half  the  length  of  the  cauda,  bilobed,  the  emargina- 
tion  being  U-shaped. 

Measurements:  Body  length,  1.445-2.125  mm.  (ave.  1.955  mm.):  width  of 
thorax,  .714r-.85  mm.  (ave.  .765  mm.):  antennae  total,  2.363-2.703  mm.  (ave. 
2.473  mm.);  Ill,  .824-.969  mm.  (ave.  .862  mm.);  IV,  .459-.578  mm.  (ave.  .522 
mm.);  V,  .374-.493  mm.  (ave.  .466  mm.);  VI base,  .17-.221  mm.  (ave.  .185 mm.) ; 
VI  spur,  .2o5-.34  mm.  (.299  mm.):  cornicles,  .111-17  mm.  (ave.  .129  mm.): 
cauda,  .17  mm. :  hind  tarsus,  .102-136  nmi.  (ave.  .119  mm.) :  wing  length,  2.533- 
2.975  mm.  (ave.  2.693  mm.);  wing  width,  .799-1.105  mm.  (ave.  .977  mm.); 
wing  expansion,  5.814-6.426  mm.  (ave.  6.12  mm,). 
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Symydobius^  chrysolepis  new  species     (Figs.  14,  16,  30,  32,  38.) 

The  hills  in  the  vicinity  of  Alpine,  San  Diego  County,  are 
dotted  here  and  there  with  maul  oaks  (Quercus  chrysolepis), 
these  being  quite  abundant  in  the  little  ravines.  In  April  1916, 
the  writer  noticed  a  number  of  ants  crawling  along  a  branch  of  one 
of  these  small  oaks.  This  brought  his  attention  to  a  colonj^  of 
brownish  colored,  medium-sized  aphids  entirely  encircling  a  ter- 
minal twig  and  leaf  petiole.  Further  observation  showed  many 
of  these  colonies  on  many  of  the  trees  in  the  near  vicinity.  A 
considerable  number  of  infested  twigs  were  gathered  and  later 
examined  in  the  laboratory.  Only  apterous  viviparous  females 
could  be  found  then,  but  a  few  days  afterward  several  alates 
appeared  in  the  colonies  in  the  laboratorj'.  There  were  also  a 
considerable  number  of  Chalcid  parasites,''  which  had  emerged 
from  the  apterae.  Another  examination  of  tlie  trees  near  Alpine 
was  made  in  Julj',  but  no  aphids  were  found.  Since  then  the 
writer  has  had  no  opportunity  to  make  further  observations. 
This  species  was  at  first  thought  to  be  Symydobius  alhisiphus 
Davis, ^  but,  after  an  examination  of  specimens  sent  him,  Davis 
stated  that  although  they  were  quite  similar  to  specimens  of 
alhisiphus,  he  considered  them  as  distinct.  Below  is  a  table  of 
the  major  points  of  difference  in  the  habits  and  structures  of  the 
two  species: 

S.  alhisiphus  Davis  S.  chrysolepis  new  species 

Host :  Quercus  alba  (a  deciduous  oak)  Q.  chrysolepis  (a  live  oak) 

Occurrence:  on  under  side  of  leaves  on  leaf  petioles  and  twigs 

near  leaf  petioles 
Alates:  Abdomen  bro^Ti  with  a  mid-  abdomen  bro\sTi  throughout 

dorsal  whitish  stripe 

Body,  length:  ave.  1.16  mm.  ave.  1.49  mm. 

!\ntennae,  length:  ave.  .953  mm.  ave.  1.428  mm. 

Sensoria:  III,  7-8;  IV,  0  III,  6-8;  IV,  1-2 

5  This  species  has  been  placed  in  the  genus  Symydobius  IVIordwilko  only  pro- 
visionally, as  it  is  not  typical  of  the  genus.  It  is  so  closely  related  to  Symydo- 
bius alhisiphus  Davis,  however,  that  it  has  been  thought  best  to  include  it  in 
the  same  genus  as  Davis  did  his  species.  In  the  iype  species  of  Symydobius 
[S.  oblongus  (Heyden)]  the  anal  plate  is  very  indistinct  or  barely  visible  and 
the  third  antennal  segment  of  the  apterous  female  bears  a  few  secondary  sen- 
soria. In  this  species  (fig.  38)  and  in  S.  alhisiphus  Davis  the  anal  plate  is 
distinct  and  clearly  bilobed,  and  the  third  antennal  segment  of  the  apterous 
female  bears  no  sensoria.  However,  it  more  nearly  fits  Symydobius  than  any 
other  genxis  known  to  the  writer. 

^  Closterocerus  utahensis  Crawford  var.  calijornicus  Girault.  The  writer  is 
indebted  to  A.  B.  Gahan  and  L.  O.  Howard  for  the  identification  of  this  and 
other  hjTnenopterous  parasites  of  the  aphids  listed  in  this  paper. 

"  Davis,  J.  J.,  New  or  Httle  known  species  of  Aphididae,  Can.  Ent.  4^:  226- 
231,  1914.     Symydobius  alhisiphus  new  species. 
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Apterae:  antenna!  segments  differ  in  coloration  as  follows: 

S.  albisiphus  Davis  S.  chrysolepis  new  species 

IV,  pale  wath  tip  dusky  pale  wath  apical  one-fourth  dusky 

V,  pale  with  tip  dusky  pale  with  apical  one-half  dusky 

VI,  pale  with  apical  one-half  dusky  duskj'  throughout 

Neither  Essig  nor  Davidson  were  able^o  identify  this  species 
with  any  known  to  them,  and  it  is  herewith  described  as  a  new 
species,  being  named  after  its  onl}^  known  host  plant,  Quercus 
chrysolepis.  Cotj'pe  specimens  are  in  the  writer's  collection 
under  the  serial  nmnber  AFS  6-16  and  in  the  collection  of  the 
Universit}-  of  California. 

Alate  viviparous  female. — Prevailing  color  dark  brown.  Head  dark  brown 
eyes  red.  Antennal  segments  I  and  II  concolorous  with  the  head,  in  pale 
with  tip  dusky,  IV  and  V  pale  with  apical  one-third  dusky,  VI  dusky  through- 
out. Beak  brown  with  apex  darker.  Prothorax  and  thorax  dark  brown  with 
thoracic  lobes  very  dark  brown  or  black.  Femora  and  tarsi  of  all  the  legs  and 
tibiae  of  the  hind  legs  dusky.  Tibiae  of  the  first  two  pair  of  legs  pale  with 
their  apices  dusky.  Abdomen  dark  bro\\ai  tlii'oughout.  Cornicles  pale,  being 
whitish  and  very  conspicuous  in  life.  (This  is  the  character  which  caused  the 
WTiter  to  believe  this  species  to  be  S.  albisiphus  Davis.)  Cauda  and  anal  plate 
pale  at  the  base  and  duskj'  at  distal  edge.     Wings  normal. 

Head  about  twice  as  broad  as  long  -^dth  the  front  flat  and  with  no  antennal 
tubercles.  Antennae  (fig.  14)  shorter  than  body,  reaching  onlj'-  to  the  fifth 
abdominal  segment.  Segment  III  the  longest  segment,  IV  and  V  subequal 
and  about  three-foui-ths  as  long  as  III.  Base  of  VI  slightly  longer  than  spur, 
the  two  together  being  but  slightly  more  than  one-half  the  length  of  III. 
The  usual  primary  sensoria  are  present  on  V  and  VI,  together  with  the  usual 
accessor}^  sensoria  on  VI.  On  IV  there  are  one  or  two  fairlj^  large,  circular, 
secondary'  sensoria,  although  in  a  few  specimens  there  are  no  sensoria;  one  is 
located  midway  betwee>n  the  base  and  the  apex  of  the  segment  (fig.  14),  the 
second,  when  present,  midway  between  the  first  and  the  apex  of  the  segment 
(fig.  16).  There  are  from  six  to  ten  fairh'  large,  circular,  secondary  sensoria  on 
III  (figs.  14  and  16),  extending  from  near  the  base  almost  to  the  apex.  The 
beak  does  not  quite  extend  to  the  second  coxae.  The  prothorax  and  abdo- 
men are  without  lateral  tubercles.  The  cornicles  (fig.  30)  are  short,  being 
but  slightly  longer  than  broad  at  the  base,  and  less  than  half  as  long  as  the 
hind  tarsi,  and  are  constricted  in  the  middle.  The  cauda  (fig.  32)  is  half- 
moon  shaped,  somewhat  shorter  than  the  cornicles.  The  anal  plate  (fig.  38) 
is  distinct  and  conspicuoush'  bilobed. 

Measurements:  Body  length,  1.41-1. .56  mm.  (ave.  1.49  mm.):  width  of 
thorax  .714-. 765  mm.  (ave.  .733  mm.):  antennae  total,  1.38-1.52  mm.  (ave. 
1.428  mm.);  Ill,  .391-.434  mm.  (ave.  .416  mm.);  IV,  .264-.323  mm.  (ave.  .304 
mm.);  V,  .272-323  mm.  (ave.  .302  mm.);  VI  base,  .12S-.170  mm.  (ave.  .146 
mm.);  VI  spur,  .085-128  mm.  (ave.  101  mm.):  cornicles,  .051-. 077  mm.  (ave. 
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.063  mm.):  hind  tarsus,  .136-453  mm.  (ave.  .145 mm.):  wihg length,  2.44^2.55 
mm.  (ave.  2.5  mm.);  wing  width,  .918-. 986  mm.  (ave.  .95  mm.);  wing  expan- 
sion, 5.1-5.6  mm.  (ave.  5.4  mm.).  (This  description  was  drawn  from  seven 
individuals  reared  from  material  collected  on  April  22,  1916.). 

Apterous  viviparous  female. — Colored  thi'oughout  as  in  the  alate.  Antennae 
are  three-fourths  as  long  as  the  body,  III  being  the  longest  segment,  followed 
by  IV,  which  is  about  tliree-fourtlis  as  long.  V  is  either  equal  to  or  slightly 
shorter  than  IV,  the  latter  being  the  usual  case.  The  base  and  spur  of  VI 
are  subequal,  and  together  about  the  same  length  as  V,  in  some  specimens 
being  slightly  longer  and  in  some  slighth'  shorter  than  V.  The  base  of  VI  is 
usually  a  verj^  little  longer  than  the  spui'.  The  only  sensoria  are  the  primary 
ones  on  V  and  VI,  and  the  accessory  on  VI. 

Measurements:  Body  length,  1.68-1.97  mm.  (ave.  1.841mm.):  width  of  ab- 
domen, 1.24-1.45  mm.  (ave.  1.354  mm.):  antennae  total,  1.26-1.38  mm.  (ave. 
1.304  mm.);  Ill,  .365-.390  mm.  (ave.  .381  mm.);  IV,  .289  mm.;  V,  .238-.276 
mm.  (ave.  ,2482  mm.);  VI  base,  .136-153  mm.  (ave.  .1416  mm.);  VI  spur, 
.085-.102  mm.  (ave.  .0961  mm.):  cornicles,  .042-.059  mm.  (ave.  .052  mm.): 
hind  tarsus,  .153  mm.  (This  description  was  drawTi  from  twelve  individuals 
collected  on  April  22,  1916.) 

Nectarosiphon  morrisoni  new  species     (Figs.  4,  28,  31,  40,  41.) 

In  May  1915,  Harold  Compere  of  the  California  State  Insec- 
tary  collected  a  number  of  specimens  of  a  species  of  a  Nectar- 
osiphon  from  the  twigs  of  Monterey  cypress  (Cupressus  macro- 
carpa),  in  Golden  Gate  Park,  San  Francisco.  He  found  both  the 
alate  and  apterous  viviparous  females.  In  August  1916,  the 
writer  found  the  apterae  of  the  same  species  infesting  the  ter- 
minal leaves  of  both  the  Monterey  cypress  and  the  blue  cypress 
{Cupressus  guadalupensis) ,  in  Exposition  Park,  San  Diego.  This 
species  was  studied  quite  extensively  by  Morrison,  who  found  it 
again  in  Golden  Gate  Park,  but  who  was  unable  to  identif}^  it 
with  any  species  known  to  him.  Neither  Essig  nor  Davidson 
knew  it.  Consequently  it  is  herewith  described  as  a  new  species, 
being  named  after  jNIr.  Harold  Morrison  of  the  Federal  Board  of 
Horticulture,  Washington,  D.  C,  to  whom  the  writer  here  wishes 
to  acknowledge  his  great  indebtedness  for  assistance  and  advice. 
Cotype  specimens  are  in  the  writer's  collection  and  in  the  col- 
lection of  the  University  of  CaHfornia  under  the  serial  number 
EOE  88. 

Alate  viviparous  female. — Prevailing  color  pea  green  to  dark  green.  Head 
dusky,  eyes  red.  Antennal  segments  I  and  II,  and  the  base  of  III  concolorous 
with  the  head,  remainder  black.  Beak  green  with  apex  dusky.  Thorax  green, 
except  the  thoracic  lobes  which  are  dusky-amber  to  black.     Abdomen  pea 
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gi'een  throughout.  Legs  dusky  except  coxae  and  bases  of  femora,  which  are 
green.  Cornicles  dusky  with  the  bases  green.  Cauda  green,  faintly  dusky 
toward  apex.     Wings  normal,  veins  being  dusky-amber  in  color. 

Head  (fig.  4)  almost  rectangular  in  shape,  the  front  being  flat.  Antennae 
are  set  on  prominent  tubercles,  and  are  about  twice  as  long  as  the  body.  Seg- 
ment VI  spur  is  the  longest  segment,  followed  by  III,  V,  IV,  VI  base,  I,  and  II. 
Ill  is  about  four-fifths  the  length  of  VI  spur,  IV  slightly  shorter  than  V,  which 
in  turn  is  about  five-sixths  as  long  as  III.  VI  base  is  about  one-fifth  as  long 
as  VI  spur.  In  but  one  antenna  of  ten  examined  was  V  as  long  as  III,  and 
in  but  one  was  IV  as  long  as  V.  The  usual  primary  sensoria  are  present  on  V 
and  VI,  and  the  usual  accessory  sensoria  on  VI.  IV  is  without  sensoria.  On 
III  (fig.  4)  there  are  from  nine  to  eleven  circular,  equal-sized,  secondary  sen- 
soria arranged  in  a  more  or  less  even  line  along  the  basal  three-fourths  of  the 
segment.  The  beak  is  fairly  long,  reaching  to  the  base  of  the  abdomen.  The 
prothorax  and  abdomen  are  without  lateral  tubercles.  The  cornicles  (fig.  31) 
are  large,  vasiform,  with  the  tip  reticulated  and  the  rest  imbricated.  They 
are  about  one-third  the  length  of  the  body,  usually  being  slightly  longer  than 
segment  III  of  the  antennae.  The  cauda  (fig.  28)  is  about  one-half  the  length 
of  the  cornicles,  ensiform,  and  with  upturned  tip. 

Measurements:  Body  length,  exclusive  of  cauda,  1.34-1.72  mm.:  width  of 
thorax,  .62-.70  mm.:  antennae  total,  2.69-2.91  mm.  (ave.  2.807mm.);  Ill,  .55- 
.62  mm.  (ave.  .594  mm.);  IV,  .31-58  mm.  (ave.  .474  mm.);  V,  .31-. 62  mm.  (ave. 
.517  mm.);  VI  base,  .16-.22  mm.  (ave.  .19mm.);  VI  spur,  .67-795  mm.  (ave. 
.745  mm.):  cornicles,  .61-.67mm.:  cauda,  .23-. 31  mm.:  wing  length,  3.48-3.74 
mm. 

Apterotis  viviparotis  female. — These  are  a  light  yellowish  to  a  deep  rich  green 
color,  with  antennae,  cornicles,  and  legs  faintly  dusky.  The  bases  of  the  legs 
are  light  yellow  to  green;  the  cauda  is  light  yellow,  green,  or  faintly  dusky. 
Segment  III  (fig.  40)  of  the  antennae  sometimes  has  one  or  two  small  sensoria 
near  the  base.  Of  eighteen  segments  examined,  ten  had  no  sensoria,  seven 
had  one,  and  one  had  two.  The  antennal  tubercles,  cauda,  and  cornicles  are 
similar  to  those  of  the  alates. 

Mcasui-emcnts:  Body  length,  exclusive  of  cauda,  1.61  mm.:  width  at  base  of 
cornicles,  .75  mm.:  antennae  total,  2.65  mm.;  Ill,  .61  mm.;  IV,  .48  mm.;  V,  .45 
mm.;  VI,  base  .16  mm.;  VI  spur,  .75  mm.:  cornicles,  .67  mm.:  cauda,  .22  mm. 

Lachnus  ferrisi  new  species     (Figs.  3,  18,  19,  25.) 

In  1909,  and  1910  Davidson^  reported  having  found  Lachnus 
abietis  Fitch  on  Abies  concolor  (lowland  fir)  at  Stanford  Univer- 
sit5^  In  September  1915,  G.  F.  Ferris  found  a  large-sized  species 
of  Lachnus  infesting  the  trunks  of  some  young  pine  trees  {Pinus 
sp.)   at  Stanford  University.     To  the  writer  this  species  was 

*  Davidson,  W.  M.,  Notes  on  the  Aphididae  collected  in  the  vicinity  of  Stan- 
ford University,  Jour.  Econ.  Ent.,  2:  299,  1909;  and  Further  notes  on  the 
Aphididae  collected  in  the  vicinity  of  Stanford  University,  Jour.  Econ.  Ent., 
S:  374,  1910. 
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entirely  unknown,  and  specimens  were  sent  to  H.  F.  Wilson,  E.  0. 
Essig,  and  Harold  Morrison.  The  first  two  were  unacquainted 
with  the  species,  and  ]\Iorrison  wrote  as  follows  concerning  it: 

''As  I  suspected  when  I  first  saw  your  specimens,  they  are  the 
same  thing  that  Davidson  called  Lachnus  abietis  Fitch  in  his 
earlier  papers.  On  comparing  them  with  his  specimens  I  can 
find  only  a  few  differences  in  the  number  of  sensoria  and  in  the 
relative  lengths  of  segments  IV  and  V  of  the  antennae." 

On  the  strength  of  this  statement  the  writer  lists  Lachnus 
abietis  Fitch  of  Davidson  as  a  synonym  of  this  species,  which 
he  describes  herewith  as  Lachnus  ferrisi  new  species,  naming  it 
after  G.  F.  Ferris  of  Stanford  University.  Cotype  specimens 
are  in  the  writer's  collection  under  the  serial  number  AFS  72-15 
and  in  the  collection  of  the  University  of  California. 

Alate  viviparous  female. — Prevailing  color  dark  browTi  to  black,  slightly 
pruinose.     Head  black  or  dark  brown,  eyes  red.     Antennal  segments  I  and 

11  dusky-yellow,  III  dusky  with  the  base  pale,  IV  dusky  with  the  basal  one- 
half  pale,  V  pale  with  the  tip  dusky,  YI  dusky  except  a  very  small  area  near 
the  base  which  is  pale.  Beak  pale  with  the  two  apical  segments  dusky. 
Thorax  dark  broTATi,  thoracic  lobes  black.  Abdomen  dusky  amber  to  brown 
with  two  rows  of  marginal  black  spots.  Cornicles  black,  cauda  and  anal  plate 
concolorous  with  the  abdomen,  except  the  distal  edges  which  are  black.  Coxae 
dark-brown,  femora  luteous  at  bases  shading  into  black  at  apices,  tibiae  and 
tarsi  black.  In  some  cases  there  is  a  narrow  amber-colored  ring  near  the 
base  of  the  tibiae.  This  may  be  present  on  any  of  the  tibiae,  particularly  on 
the  middle;  it  may  be  present  on  all  of  the  tibiae;  or  it  may  be  entirely  absent. 
This  is  a  character  that  is  often  met  with  in  various  species  of  Lachnus. 
Wings  normal  with  the  veins  yellowish  or  brownish  gray,  stigma  gray. 

Head  (fig.  3)  about  twice  as  broad  as  long,  eyes  very  prominent,  being 
placed  on  distinct  tubercles.  Antennal  tubercles  lacking.  Antennae  (fig. 
18)  reach  to  the  base  of  the  thorax,  and  are  furnished  with  many  fairly  long, 
stiff  hairs.  Ill  is  the  longest  segment,  followed  in  turn  by  V,  IV,  VI,  I,  and  II. 
V  is  a  little  less  than  one-half  as  long  as  III,  IV  being  but  slightly  shorter  than 
V.  In  a  few  cases  IV  is  longer  than  V.  VI  is  about  one-half  as  long  as  IV 
or  V,  the  spur  being  but  a  short  thumb-like  process  (fig.  18),  as  is  typical  of 
the  Lachnini.  On  V  and  VI  (fig.  18)  there  are  the  usual  primary  sensoria, 
and  on  VI  the  usual  accessory  sensoria.  On  segment  V  there  are,  in  addition  to 
the  primary  sensorium,  one  or  two  secondarj^  sensoria  located  in  the  apical 
one-third  of  the  segment,  not  far  from  the  primary  sensorium.  Usually  there 
is  but  one  of  these  secondary  sensoria.  Of  sixteen  segments  examined,  fourteen 
had  but  one  secondary  sensorium,  while  two  had  two  such  sensoria.  On 
segment  IV  (fig.  18)  there  are  from  thi-ee  to  six  secondary  sensoria,  the 
modal  number  being  four-.     Of  seventeen  segments  examined,  three  had  thi-ee 
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sensoria,  eleven  had  four,  two  had  five,  and  one  had  six.  On  segment  III 
(fig.  18)  there  are  from  fifteen  to  twenty-one  secondary  sensoria  extending 
from  the  apex  to  the  base.  Of  eighteen  segments  examined  five  had  fifteen 
sensoria,  one  had  sixteen,  nine  had  seventeen,  one  had  eighteen,  one  had 
nineteen,  and  one  had  twenty-one.  The  modal  number  of  sensoria  on  III  is 
therefore  seventeen.  These  secondary  sensoria  are  quite  large,  circular,  and 
located  in  an  even  line  along  the  segments.  The  beak  is  fairly  long,  reach- 
ing usually  to  the  middle  of  the  abdomen,  although  in  some  cases  it  may 
reach  to  the  base  of  the  cauda  or  even  slightly  beyond  the  end  of  the  body. 
The  cornicles  (fig.  25)  are  quite  large  for  Lachnus,  being  of  the  typical  cone- 
shaped  form.  The  cauda  is  typical,  being  half-moon  shaped  and  not  separated 
from  the  abdomen.  The  first  joint  of  the  hind  tarsus  is  about  half  as  long 
as  the  second  joint.  This  is  an  extremely  large-sized  species,  being  about 
four  millimeters  in  length  and  two  in  width. 

Measurements:  Body  length,  3.32-5.78  mm.  (ave.  3.723  mm.):  width  of 
thorax,  1.33-1.67  mm.  (ave.  1.492  nmi.):  aiftennae  total,  2.67-3.21  mm.  (ave. 
2.937  mm.);  Ill,  1.09-1.28  mm.  (ave.  1.182  mm.);  IV,  .5-.56  mm.  (ave.  .519 
mm.);  V,  .51-64  mm.  (ave.  .569  mm.);  VI,  .23-.28mm.  (ave.  .271  mm.):  width 
of  cornicles  at  base,  .357-.425mm.  (ave.  .3825  mm.);  width  at  apex,  .102  mm.; 
apparent  height,  .187-. 225  mm.  (ave.  .221  mm.):  first  joint  hind  tarsus,  .137- 
.19  mm.  (ave.  .1632  mm.);  second  joint,  .289-.374  mm.  (ave.  .3502  mm.):  wing 
length,  5.1-5.86  mm.  (ave.  5.653  mm.);  wing  expansion,  12.24-13.175  mm. 
(ave.  12.708  mm.). 

Aplerous  viviparous  female. — -These  arc  brown  mottled  with  black,  and 
slightly  pruinose.  The  antennae  are  dusky,  except  III,  which  is  pale  with  the 
apex  dusky,  and  the  bases  of  IV  and  V,  which  are  pale.  On  III  there  are 
seven  or  eight  large,  circular  sensoria  on  the  apical  one-third  (fig.  19),  on  IV 
there  are  four,  on  V  two,  and  on  VI  one.  The  one  on  VI  and  the  distal  one 
on  V  are  the  usual  primary  sensoria,  the  others  being  secondary  sensoria.  The 
beak  is  similar  to  that  of  the  alate  reaching  beyond  the  middle  of  the  abdomen 
to  about  the  base  of  the  cauda  or  slightly  farther.  The  thorax  and  abdomen 
are  dark  bro^vn  mottled  with  black.  The  coxae  are  black,  as  well  as  the  tibiae, 
the  tarsi,  and  the  femora,  except  the  basal  one-third  or  one-fom-th,  which  is 
amber  colored.  The  cornicles  are  smaller  than  the  alates,  yet  conspicuous, 
and  are  black.  Measurements  of  one  specimen  are:  body  length,  4.75  mm.: 
width,  2.5  mm.:  antennae  total,  2.94  mm.;  Ill,  1.14  mm.;  IV,  .54  mm.;  V,  .62 
mm.;  VI,  .25  mm. 

Lachnus  taxifolia  new  species     (Figs.  10,  20,  20,  27.) 

Ill  August  U)12,  E.  O.  Essig  collected  a  large  imiuber  of  speci- 
mens of  a  species  of  Lachnus  on  Douglass  fir  (Pseudotsuga  taxi- 
folia)  in  Capitol  Park,  Sacramento.  George  Shinji  found  the 
same  species  more  or  less  abundantly  on  Douglass  fir  in  Berkeley 
and  in  (lolden  Gate  Park,  San  Francisco,  throughout  the  spring 
and  early  summer  of  1915.     Spechiiens  were  sent  to  Davidson, 
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Davis  and  Wilson  for  determination.  The  first  two  reported 
that  they  were  unacquainted  with  the  species,  while  Wilson 
identified  it  as  L.  pseudotsugae  Wilson,  a  species  he  had  described 
from  Douglass  fir,  in  Oregon.  After  a  careful  study  of  a  large 
series  of  specimens  of  this  species,  and  a  considerable  number  of 
cotype  specimens  of  Lachnus  pseudotsugae  Wilson,  the  writer  has 
come  to  the  conclusion  that  they  are  distinct  species,  the  Cali- 
fornia one  being  new  and  undescribed.  Consequently  it  is 
herewith  described  as  a  new  species,  being  named  after  its  host 
plant,  Pseudotsuga  taxifolia.  This  aphid  is  of  medium  size,  and 
is  found  on  the  older  growths  of  the  small  limbs,  and  on  the 
trunks  of  young  trees,  being  a  bark-feeder.  Cotype  specimens 
are  in  the  writer's  collection,  and  in  the  collections  of  E.  O. 
Essig  and  of  the  University  of  California  under  the  serial  number 
EOF  36. 

Alale  viviparoiLS  females. — The  body  is  covered  with  a  slight  pulverulence, 
causing  it  to  appear  quite  pruinose.  The  ground  color  of  the  body  is  amber. 
Head  dark  amber,  about  the  same  width  as  the  prothorax,  or  perhaps  slightly 
narrower.  Eyes  black.  Antennae  (fig.  20)  reach  to  the  base  of  the  abdomen, 
and  are  covered  with  stiff,  bristle-like  hairs,  which  arise  from  small  but  promi- 
nent tubercles.  Segment  I  dark-amber,  II  dusky-yellow,  III  light-yellow  with 
apex  dusky,  IV  light-yellow  with  apical  one-third  dusky,  V  light-yellow  with 
apical  one-half  dusky,  VI  dusky.  The  usual  primary  sensoria  are  present  on  V 
and  VI,  and  the  usual  accessory  sensoria  on  VI.  Segment  III  has  from  three  to 
seven  rather  large  cii'cular  secondarj'  sensoria  in  a  more  or  less  straight  line,  the 
first  and  the  last  shghtly  smaller  than  the  others.  There  are  one  or  two  second- 
ary sensoria  at  the  apex  of  IV.  The  number  of  seasoria  varies  somewhat  in  the 
different  individuals  or  in  the  two  antennae  of  the  same  individual.  Of  twenty- 
two  segments  (III)  examined  three  had  thi-ee  sensoria,  four  had  four,  eleven 
had  five,  six  had  six,  and  five  had  seven.  Of  twenty-two  segments  (IV)  exam- 
ined, nineteen  had  one  sensorium,  and  thi-ee  had  two  sensoria.  Besides  the 
primary  sensorium  on  V,  there  may  be  one  secondary  sensoriimi,  although 
this  is  not  always  so.  The  beak  is  dusky  yellow  with  the  apex  darker,  and 
reaches  almost  to  the  thii-d  coxae  (1.1  mm.  long).  Prothorax  with  anterior 
haK  dark  amber,  posterior  half  black,  about  the  same  -^ddth  as  the  head,  or 
slightly  wider,  and  with  prominent  lateral  tubercles  (.018  mm.  long).  Tho- 
racic lobes  black.  Abdomen  pruinose,  the  ground  color  being  amber,  with  two 
rows  of  marginal  black  spots  on  each  side.  The  cornicles  (fig.  26)  are  short, 
being  scarcely  more  than  a  black  ring  about  .037  mm.  in  diameter.  In  many 
specimens  the  cornicles  cannot  be  distinguished,  but  in  either  cleared  material 
or  specimens  mounted  on  the  side  they  are  discernible.  The  cauda  is  well 
rounded,  being  half-moon  shaped,  with  the  distal  margin  dusky  to  black. 
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Anal  plate  with  distal  margin  black.  The  body  is  practically  bare  except  for 
bristle-like  hairs  on  the  antennae,  legs,  cauda,  and  anal  plate.  The  coxae 
are  black,  the  femora  yellowish  with  tips  dark,  tibiae  the  same,  tarsi  dark. 
The  first  joint  of  the  hind  tarsus  is  about  one-third  the  length  of  the  second 
joint.  The  middle  tibiae  are  about  two-thirds  as  long  as  the  hind  tibiae. 
Wings  (fig.  10)  are  hyaline  with  the  costal,  subcostal,  and  stigmal  veins  and 
the  stigma  grayish,  and  the  fii-st  and  second  discoidal  veins  yellowish  gi'ay. 
The  third  discoidal  is  very  indistinct  and  obsolete  at  the  base.  It  is  twice- 
branched,  except  in  a  few  cases  where  it  is  but  once-branched  (in  five  out  of 
thirty-one  wings  examined,  it  was  once-branched).  The  first  branch  arises 
about  halfway  from  the  base  to  the  wing  margin,  and  the  second  from  very 
near  the  margin  to  two-thirds  the  distance  from  the  margin  to  the  first  branch, 
usually  about  one-half  the  distance.  The  angles  of  the  branches  are  not  par- 
ticularly acute.     Hind  wings  normal  with  yellowish  gray  veins. 

Measurements:  Bodj^  length,  2.08  mm.;  width,  1.4  mm.:  antennae,  total, 
.634-.795  mm.  (ave.  .7672  mm.);  Ill,  .230-.305  mm.  (ave.  .2985  mm.);  IV, 
.101-137  mm.  (ave.  .118  mm.);  V,  .110-.146  mm.  (ave.  .1329mm.);  YI,  .092- 
.126  mm.  (ave.  .1080  mm.):  cornicles,  diameter  of  opening,  .037  mm.;  first 
joint,  hind  tarsus,  .073  mm.;  second  joint,  .210mm.:  middle  tibia,  .99  mm.:  hind 
tibia,  1.5  mm.:  wing  length,  5.3  mm.:  width,  1.6  mm. 

Apterous  viviparous  female. — The  body  coloring  is  about  the  same  as  that 
o&the  alate  females.  In  some  specimens  the  pulverulence  is  lacking,  the  indi- 
viduals being  a  shiny-amber  color.  The  antennae  arc  colored  as  follows,  I 
dark,  II  dusky  yellow.  III  dusky  yellow  with  tip  dark,  IV  dusky  yellow  with 
apical  one-half  dark,  V  dark  with  base  dusky  yellow,  VI  dark.  The  usual 
primary  and  accessory  sensoria  are  present,  but  there  arc  no  secondary  sen- 
soria.  The  beak  is  amber  with  base  and  tip  dark,  and  reaches  almost  to  the 
tip  of  the  abdomen.  The  thorax  is  brown  with  black  lateral  longitudinal 
stripes.  The  abdomen  is  amber  with  black  spots  on  the  dorsum  as  in  the 
alates,  and  with  four  black  spots  near  the  base  of  the  cauda.  The  cornicles 
(fig.  27)  are  short  and  black,  being  .slightly  more  distinct  than  in  the  alates. 
The  coxae  are  black,  femora  amber  with  basal  one-half  dark,  or  amber  thi'ough- 
out,  tibiae  amber  with  base  and  tip  dark,  tarsi  dark. 

Measurements:  Body  length,  2.00  mm.:  antennae  total,  .715  mm.;  Ill,  .257 
mm.;  IV,  .110  mm.;  V,  .119  mm.;  VI,  .110  mm. : cornicles,  diameter  of  opening, 
.037  mm.;  height,  .010  mm.:  first  joint  of  hind  tarsus,  .073  mm.;  second 
joint,  .211  mm. 

The.se  specimens  were  carefully  compared  with  cotyix-  speci- 
mens of  Lachnus  pseudotsugae  Wilson,  in  Essig's  collection,  and 
the  following  points  of  difference  noted: 

L.  pseudotsugae  Wilson  L.  taxifolia  new  species 

III  with  3  to  4  secondary  sensoria  III  with  3  to  7  sensoria  (modal  num- 

ber being  5) 
III  almost  as  long  as  IV,  V,  and  VI         III  scarcely  as  long  as  IV  and  Y 

together 
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L.  pseudotsiigae  Wilson  L.  taxifolia  new  species 

Beak     reaching     distinctly     beyond  Beak  reaching  scarcely  to  third  coxae 

third  coxae 

Cornicles  normal,  being  quite  conspic-  Cornicles  scarcely  discernible 

uous 

First  joint  of  hind  tarsus  not  quite  First  joint  of  hind  tarsus  equal  to  or 

one-third  the  length  of  the  second  longer  than  one^third  the  length  of 

the  second 

Angles  of  branches  of  the  third  dis-  Angles    of    branches    of    third    dis- 

coidal  very  acute  coidal  not  particularly  acute. 

The  difference  in  the  relative  lengths  of  the  third  antennal 
segment,  the  great  difference  in  the  cornicles,  and  the  difference 
in  the  lengths  of  the  beaks  are  sufficient  characters  in  the  writer's 
opinion  to  warrant  a  separation  of  species. 

Aphis  ramona  new  species     (Figs.  5,  11,  22,  23.) 

There  came  to  the  writer's  hands  several  specimens  of  a  species 
of  Aphis  taken  by  E.  O.  Essig  and  S.  H.  Essig,  county  horti- 
cultural inspector  of  Ventura  County,  on  black  sage  (Ramona 
stachyoides,  at  Nordhoff,  Ventura  County,  August  1911,  and  at 
Santa  Paula,  April  1913.  Concerning  its  habits  Essig  merely 
notes,  "Attacks  black  sage,  more  or  less  heavily  parasitized,  at- 
tended by  ants  to  a  large  extent."  The  species  does  not  agree 
with  any  known  to  the  writer,  nor  to  Essig  or  Davis,  both  of  whom 
examined  specimens,  consequently  it  is  herewith  described 'as  a 
new  species,  being  named  Aphis  ramona,  after  the  generic  name 
of  its  only  recorded  host  plant.  Cotj^pe  specimens  are  in  the 
private  collection  of  E.  O.  Essig,  in  the  private  collection  of  the 
writer,  and  in  the  collection  of  the  Universit}^  of  California  under 
the  serial  number  EOE  12.  The  color  notes  in  the  following 
description  are  taken  from  those  of  E.  0.  Essig. 

Alale  liviparous  female. — Prevailing  color  green  and  dark-brown,  the  head 
being  dark-brown,  with  a  distinct  tubercle  at  the  apex  of  the  front  and  small 
but  distinct  antennal  tubercles  (fig.  5).  The  eyes  are  red.  The  antennae 
(fig.  11)  are  dusky  brown  thi-oughout,  except  the  tip  of  V  and  all  of  VI,  which 
are  slightly  paler.  Segment  III  is  the  longest  segment,  the  spm-  of  \T  next, 
followed  by  IV  and  V  which  are  subequal,  but  slightly  shorter  than  the  spur  of 
VI  and  about  one-third  the  length  of  III.  I  and  II  are  subequal  and  about 
two-thirds  the  length  of  the  base  of  VI.  The  usual  primary  sensoria  are  present 
on  V  and  VI  and  the  accessory  on  VI.  Segment  IV  has  from  one  to  four  fairly 
large,  circular,  secondary  sensoria,  placed  in  a  more  or  less  even  row  along  the 
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■distal  half.  Of  twenty  segments  examined,  two  had  one  sensorium,  eight  had 
two  sensoria,  seven  had  three,  and  three  had  four  sensoria.  On  segment  III 
there  are  from  ten  to  seventeen  secondary  sensoria  scattered  irregularly  along 
the  entire  length  of  the  segment.  Of  twenty  segments  examined,  two  had  ten 
sensoria,  three  had  eleven,  five  had  twelve,  three  had  thirteen,  tlu'ee  had  four- 
teen, one  had  fifteen,  two  had  sixteen,  and  one  had  seventeen.  The  thorax 
is  brown,  with  the  lobes  ahnost  ])lack.  A  pair  of  small  but  distinct  lateral 
tubercles  is  present  on  the  prothorax.  The  abdomen  is  green,  with  dark  mark- 
ings in  the  form  of  cross  bands  and  spots  on  the  dorsum.  Lateral  tubercles 
are  present  on  the  fii'st  and  seventh  segments.  The  •cornicles  (fig.  22)  are 
brown,  distinctly  imbricated,  almost  cylindi'ical,  and  about  equal  in  length 
to  segments  IV  or  V  of  the  antennae,  being  considerably  shorter  than  III. 
The  Cauda  (fig.  23)  is  ensiform,  light  brown,  with  the  distal  end  slightly  darker, 
a  little  more  than  half  the  length  of  the  cornicles  and  about  the  same  length 
as  the  liind  tarsi,  or  perhaps  slightly  longer.  The  legs  are  pale,  with  the  coxae, 
tarsi,  apical  two-thii'ds  of  the  femora,  and  apices  of  the  tibiae  dusk}-.  The 
wings  are  normal,  hyaline,  stigma  light  brown  or  amber,  veins  brown. 

Measurements:  Bodj^  length,  .98  mm.:  width  of  thorax,  .48  mm.:  antennae 
total,  .81  mm. ;  III,  .20-.23  mm. ;  IV,  .14  mm. ;  V,  .12-14  mm. ;  VI  base,  .08  mm. ; 
VI  spur,  .15  mm.:  cornicles,  .14  mm.:  cauda,  .08  mm.:  hind  tarsus,  .08  mm.: 
wing  length,  2.07-2.11  mm.;  wing  width,  .780-.810  mm. 

Apterous  viviparous  female.  Prevailing  color  a  rich  dark  green  with  head 
dusky  brown.  Eyes  are  red.  Antennae  are  dusky  brown  tlu'oughout,  reach- 
ing to  the  base  of  the  (!ornicles,  with  only  the  usual  primary  and  accessory 
sensoria  present.  Segment  III  is  the  longest  segment,  with  IV,  \,  and  the  spur 
of  VI  following,  all  of  which  are  subequal,  or  in  some  cases  with  IV  slightly  the 
longest,  V  being  next.  I  and  II  are  subequal  and  slightly  shorter  than  the 
base  of  VI.  Very  small  Init  fairly  distinct  antcnnal  tubercles  are  present .  The 
beak  is  light  green,  with  the  tip  dusky,  and  reaching  to  the  middle  of  the  third 
coxae.  The  thorax  and  abdomen  are  rich  green  without  dorsal  markings. 
Lateral  tubercles  are  present  on  the  prothorax  and  on  the"  first,  second,  and 
seventh  abdominal  segments.  The  cornicles  are  concolorous  with  the  abdo- 
men, or  very  slightly  darker,  -with  the  tip  dusky,  tapering  slightly  from  base 
to  apex  a'nd  about  as  long  as  segment  III  of  the  antennae.  The  cauda  is  about 
one-half  the  length  of  the  cornicles,  lacing  about  one-half  as  long  again  as  the 
hind  tarsi,  ensiform,  concolorous  with  the  abdomen,  or  with  the  distal  end 
slightl}^  dusky.  The  anal  plate  is  dusky  and  half-moon  shai)ed.  The  legs 
are  pale  with  the  coxae,  tarsi,  and  tips  of  the  til)iae  dusky. 

Measurements:  Body  length,  1.14  mm.:  width  of  thorax,  .67  mm.:  antennae 
total,  .95  mm.;  Ill,  .25-.26  mm.;  IV,  .17-.19  mm.;  V,  .16  mm.;  VI  base,  .09 
mm.;  VI  spm',  .14  mm.:  cornicles,  .25  nun.:  cauda,  .12  nun. 
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Aphis  senecio  new  species     (Figs.  6,  12,  21,  24.) 

This  is  a  very  common  species  throughout  central  and  south- 
ern CaKfornia,  and  has  been  reported  several  times  as  Aphis 
hakeri  Cowen.^  Davidson's  description  of  Aphis  sp.  (1909)  prob- 
ably is  also  of  this  species.  Concerning  this  Davidson  writes: 
"I  think  the  species  on  Senecio  mikanioides  was  the  same  as  on 
the  other  plants,  but  there  might  have  been  more  than  one  species 
on  the  host."  Although  this  species  was  considered  for  a  long 
time  to  be  Aphis  hakeri  Cowen,  the  fact  that  it  was  never  found 
on  apple  or  other  deciduous  trees  where  A.  hakeri  is  supposed  to 
pass  the  winter,  as  well  as  the  fact  that  it  never  seemed  to  have 
any  particular  liking  for  clover,  on  which  A.  hakeri  is  described 
as  being  a  considerable  pest,  led  the  writer  to  believe  that  it  was 
not  this  species,  but  some  other.  Davidson  writes  that  he  has 
noticed  this  and  is  of  the  same  opinion.  Morrison  was  also 
doubtful,  although  neither  he  nor  Davis  were  able  to  detect  any 
structural  differences.  Gillette  stated  that  he  has  specimens 
from  Davidson,  and  that  he  does  not  consider  it  to  be  Aphis 
hakeri  Cowen,  as  it  differs  particularly  in  habits,  and  structurally 
in  the  length  of  the  beak.  Below  is  an  extract  from  a  letter 
from  Davidson  concerning  this  species. 

"Williams'  Aphis  senecioms  appears  to  be  closely  related  but 
is  obvaously  different  in  the  sensoriation  and  other  points.  None 
of  Williams'  other  Compositae  species  appear  to  approach  this 
species.  The  first  host  upon  which  I  took  it  was  the  common 
groundsel,  which,  I  believe,  is  an  imported  European  species. 
This  might  point  to  its  occurrence  in  Europe,  but  I  am  unable 
to  fit  it  to  any  European  species.  I  think  you  are  justified  in 
giving  it  a  name,  as  no  American  aphidologist  has  been  able  to 
determine  it  for  surety." 

The  species  has  been  taken  throughout  the  San  Francisco 
Bay  region  and  throughout  southern  California  on  a  large  num- 
ber of  host  plants,  particularly  Compositae.  At  present  there 
are  about  twenty-two  host  plants,  belonging  to  sixteen  genera 

^Davidson,  W.  M.,  Notes  on  the  Aptiididae  Collected  in  the  Vicinity  of 
Stanford  University,  Jour.  Econ.  Ent.,  2:  302,  1909,  Aphis  sp.,  desc;  David- 
son, W.  M.,  Further  Notes  on  the  Aphididae  Collected  in  the  Vicinity  of  Stan- 
ford University,  Jour.  Econ.  Ent.,  3:  377,  1910,  A.  hakeri  Cowen  (?),  list; 
Davidson,  W.  M.,  Plant  Louse  Notes  from  California,  Jour.  Econ  Ent.,  7: 
133,  1914,  A.  hakeri  Cowen,  list;  Essig,  E.  O.,  Insects  of  California,  Cal.  Com. 
Hort.,  87,  1915,  A.  hakeri  Cowen,  list. 
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and  six  families.  According  to  Davidson  "on  German  ivy  it 
seems  to  exist  the  year  around,  the  annuals  being  infested  by 
migrants  from  it."  The  writer  has  noticed  this  in  the  San  Fran- 
cisco Bay  region,  but  in  Southern  Cahfornia  it  is  found  during 
the  winter,  particularly  on  asters  and  marigolds.  When  the  hot 
weather  of  the  summer  in  the  south  begins,  it  seems  to  disap- 
pear, not  being  found  again  until  fall.  In  the  early  part  of  the 
year  (January  and  February)  the  alates  are  most  common,  the 
apterae  appearing  later.  Following  is  a  list  of  the  host  plants 
and  collection  records: 

Food  Plants 
Salicaceae.     Willow  family. 
Salix  sp.  (willow).     Berkeley,  Essig,  1915. 

Polygonaceae.     Buckwheat  family. 
Rumexsp.  (dock).     Stanford  University,  March,  1915,  apterae.'" 

Leguminaceae.     Pea  family. 
■Cytisus  proliferus  (broom).     Berkeley,  Essig,  1915. 

Malvaceae.     Mallow  family. 
Abutilon  sp.  (Indian  mallow).     Stanford  University,  Februar}',  1915,  apterae. 

Boraginaceae.     Borage  family. 

Ambrosia  psilostachya  (western  ragweed).     Berkeley,  Essig,  1915. 

Amsinckia  sp.    Stanford  University,  Davidson,  1909. 

Amsinckia  intermedia    (buckthorn   weed).     Stanford   University,    Morrison, 

1912. 
Amsinckia  spectabilis.     Berkeley,  Essig,  1915. 

Compositae.     Composite  family. 

Anthemis  sp.  (chamomile).     San  Francisco  Bay  region,  Davidson,  1914. 

Artemesia  sp.  (sagebrush).     San  Francisco  Bay  region,  Davidson,  1914. 

Artemesia  calif ornica  (old  man).     Berkeley,  Essig,  1915. 

Artemesia  heterophylla  (California  mugwort).     Berkeley,  Essig,  1915. 

Aster,  cultivated.  San  Diego,  January,  1916,  alate;  Ontario,  San  Bernardino 
Coimty,  January,  1917,  alate. 

Baccharis  pilularis  (chapparal  broom).  Berkeley,  Essig,  1915;  Stanford  Uni- 
versity, Ferris,  1916. 

■Calendula  officinalis  (marigold).  Berkeley,  Essig,  1915;  San  Diego,  March, 
1916,  apterae;  Riverside,  February,  1917,  alate;  Orange,  Orange  County, 
February,  1917,  alate  and  apterae. 

'"In  references  where  no  collector's  name  is  given  the  collection  was  made 
by  the  writer. 
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Chrysanthemum  cultivated.  Berkeley,  Essig,  1914;  Menlo  Park,  San  Mateo 
County,  March,  1915,  apterae;  Berkeley,  October,  1915,  alate  and  apterae; 
San  Diego,  January,  1916,  alate;  La  Jolla,  San  Diego  County,  February, 
1916,  apterae;  Ontario,  San  Bernardino  Countjs  January,  1917,  apterae. 

Gnapholiwm  sp.  (everlasting).  Walnut  Creek,  Contra  Costa  County,  David- 
son, 1914. 

Grindelia  cuneifolia  (marsh  grindelia).  Walnut  Creek,  Contra  Costa  County, 
Davidson,  1915. 

Helianthus  sp.  (sunflower).     San  Francisco  liay  region,  Davidson,  1914. 

Senecio  sp.  (German  ivy).  Stanford  University,  Davidson,  1909;  ibid,  1914;. 
Palo  Alto,  Santa  Clara  County,  February  1915,  apterae. 

Senecio  mikanioides  (ivy  senecio).  Stanford  University,  Davidson,  1909  (?); 
Berkeley,  Essig,  1915. 

Senecio  vulgaris  (common  groundsel).  Stanford  University,  Davidson,  1910; 
Santa  Paula,  Essig,  1911. 

Following  is  a  description  of  this  species  under  the  name  of 
Aphis  senecio  new  species.  Cotype  specimens  are  in  the  writer's 
collection  and  in  the  collections  of  E.  O.  Essig  and  the  University 
of  California. 

Alate  viviparous  female. — The  prevailing  color  is  pale  gi-een  with  the  head, 
thoracic  lobes,  and  markings  on  the  dorsum  of  the  abdomen  olive  gi-een  to 
black.  The  head  (fig.  6)  is  olive  green  to  black,  almost  triangular  with  a  dis- 
tinct tubercle  at  the  apex  of  the  frons.  Antennal  tubercles  are  absent.  Eyes 
are  red.  The  antennal  formula  is  as  follows:  III,  VI  spur,  IV,  V,  VI  base, 
I,  and  II.  Segments  V  and  VI  have  the  usual  primary  and  accessory  sensoria. 
On  III  there  are  faiily  large,  circular  secondary  sensoria,  arranged  irregularly 
along  the  whole  length  of  the  segment,  and  in  such  numbers  as  to  cause  the 
segment  to  appear  tuberculate  (fig.  12).  Four  specimens  from  Chrysanthe- 
mum (Berkeley,  October  1915)  had  the  following  number  of  sensoria:  20,  23,. 
24,  24,  25,  25,  26,  27,  Three  specimens  from  Senecio  (Essig,  Berkeley,  1915) 
had  20,  22,  22,  22,  22,  23.  Five  specimens  from  Amsinckia  (Morrison,  Stan- 
ford University,  1912)  had  19,  21,  21,  21,  22,  22,  22,  23,  23,  24.  Two  speci- 
mens from  Baccharis  (Stanford  University,  Ferris,  1916)  had  21,  21,  23,  24. 
The  modal  number  of  sensoria  appears  to  be  22  or  23.  The  secondary  sensoria 
on  IV  are  of  various  sizes,  ranging  from  very  small  to  almost  as  large  as  those 
on  III.  They  are  arranged  in  a  more  or  less  even  row,  and  quite  irregu- 
larly. Of  twenty-five  segments  examined  (the  same  specimens  as  above  for 
III)  two  had  one  sensorium,  two  had  two  sensoria,  nine  had  three,  five  had 
four,  two  had  five,  fom-  had  six,  and  one  had  seven  sensoria.  The  modal  num- 
ber appears  to  be  three  or  four.  The  thorax  is  duU  green  with  the  lobes  very 
dark  olive  brown  or  black.  Small  lateral  tubercles  are  present  on  the  pro- 
thorax.  The  beak  is  pale  at  the  base  and  dark  green  at  the  apex,  and  reaches 
distinctly  beyond  the  second  coxae,  in  fact  almost  to  the  third  coxae.  In 
some  cases  it  even  reaches  to  the  middle  of  the  third  coxae.     In  this  character 
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is  found  the  chief  structural  difference  between  this  species  and  Aphis  bakeri 
Cowen,  for  in  the  latter  the  beak  "barely  reaches  to  the  second  coxae."  The 
wTiter  has  just  recently  had  opportunity  to  examine  specimens  of  Aphis  bakeri 
Cowen,  from  clover  and  apple  in  Utah,  taken  by  R.  W.  Doane  diu-ingthe  sum- 
mer of  1916,  and  has  noted  the  quite  striking  difference  between  the  beaks  of 
this  and  Aphis  senecio  new  species.  The  abdomen  is  dull  pale  green  with 
dorsal  black  markings  in  the  form  of  blotches  or  spots.  The  cornicles  (fig, 
21)  are  short  and  dai"k,  and  tapering  slightly,  but  mth  the  apex  somewhat 
flanged.  The  cauda  (fig.  24)  is  short  with  the  distal  end  dusky,  about  the 
same  length  as  the  cornicles.  The  cornicles,  cauda,  and  hind  tarsi  are  sub- 
equal  in  length.  The  coxae  are  black,  the  femora  black  or  dusky  with  the 
basal  one-foui'th  to  one-third  pale,  the  tibiae  greenish  with  the  apical  one- 
fifth  to  one-fourth  black  or  dusky,  the  tarsi  are  black.  The  wings  are  of  nor- 
mal size  and  venation,  being  hyaline.  The  veins  are  light  l^rown,  the  stigma 
grayish  brown. 

Measurements:  Body  length,  1.17-1.25  mm.:  width  of  thorax,  .47-. 48  mm.: 
antennae  total,  1.09-1.34  mm.;  Ill,  .31-.39mm.:  IV,  .19-23  mm.:  V,  .13-.1& 
mm.;  VI  base,  .08-. 11  mm.;  VI,  spiu-,  .23-.36  mm.:  cornicles,  .09-. 11  mm.: 
cauda,  .08-.09  mm. :  hind  tarsus,  .09-. 11  mm. ;  wing  length,  2.2-2.7  mm. ;  wing 
width;  .87  mm.  The  spm'  of  segment  VI  is  slightly  shorter  than  III  in  most 
cases,  although  in  some  it  is  equal  to  III,  but  never  longer. 

Apterous  vinpurous  female. — Prevailing  color  pale  green  with  head,  pro- 
thorax,  antennae,  legs,  and  cornicles  almost  luteous.  The  tip  of  segment's  V 
and  all  of  VI  are  dusky.  The  cauda  is  pale  green.  The  cornicles  and  cauda 
are  of  the  same  shape  as  those  of  the  alates.  The  beak  is  similar  to  that  of 
the  alates,  being  pale  with  the  apex  dusky,  and  reaching  distinctly  beyond  the 
second  coxae  and  even  to  the  middle  of  the  third  coxae.  The  usual  primary 
and  accessory  sensoria  are  present  on  V  and  VI,  but  no  secondarj'  sensoria 
are  found. 

Measurements:  Body  length,  2.21  mm. :  width  of  thorax,  1.07  mm. :  antennae 
total,  1  mm.;  Ill,  .24  mm.;  IV,  .17  mm.;  V,  .11  mm.;  VI,  base,  .11  mm.;  VI 
spur,  .22  mm. :  cornicles,  .11  mm.:  cauda,  .08  mm.:  hind  tarsus,  .09  mm. 

Cerosipha"  cupressi  new  species     (Figs.  7,  8,  9,  13,  39.) 

In  -Vpiil  191(),  the  writer  observed  a  few  specimens  of  a  very 
small  green  a])hid  on  the  terminal  twigs  of  blue  cypress  {Cupres- 
sus  guadelupensis)  in  Exposition  Park,  San  Diego.  Only  the 
small  apterous  females  could  be  found.  These  were  very  re- 
markal)le  because  of   their  very  convex  abdomen,  conspicuous 

'iThis  species  does  not  fit  exactly  into  either  Sipha  or  Cerosipha,  on  account 
of  the  atroi)hied  cornicles.  The  description  of  Cerosipha  is  very  brief  and  may 
be  extended  to  inclvide  a  species  with  such  atrophied  cornicles.  Following  is 
a  copy  of  Del  Guercio's  original  description  of  the  genus,  wliich  was  published 
in  1909  (?)  in  NOUVE  RELAZIQNI  R.  STAZIONE  ENTOM.  AGRARU, 
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Cauda,  and  atrophied  cornicles.  Again  in  August  1916,  the 
author  took  a  number  of  specimens  of  the  species  from  Cupressus 
guadehipensis  and  C.  macrocarpa  (Montere}^  cypress)  in  San 
Diego.  A  few  alate  females  were  reared  in  the  laboratory.  On 
the  Monterey  cypress  this  species  was  accompanied  by  speci- 
mens of  Nectarosiphon  morrisoni  new  species  (see  above).  In 
January  1917,  it  was  again  observed  on  bkie  cypress,  this  time  in 
White  Park,  Riverside.  The  writer  kept  this  infestation  under 
observation  for  several  months.  It  was  noted  that  the  apterae 
were  found  singlj'  at  the  base  of  the  terminal  leaves.  The  alates 
were  very  scarce  and  were  obtained  only  bj'-  placing  infested 
branches  in  closed  receptacles.  This  leads  to  the  view  that  they 
undoubtedly  migrate  to  some  other  host.  A  large  percentage, 
probably  as  high  as  forty  per  cent,  of  the  apterae  were  parasitized 
by  a  small  Braconid}'^  fly.  Other  species  of  Cupressus  have  been 
carefully  examined  by  the  writer,  but,  with  the  exception  of  these 
two,  he  has  not  found  anj^  infested  with  this  little  aphid,  nor 
has  he  ever  seen  any  aphid  similar  to  it  on  another  kind  of  plant. 

FIRENZE — Serie  Prima — No.  2,  page  116.  This  reference  and  description 
was  obtained  through  the  kindness  of  H.  F.  Wilson  of  the  University  of 
Wisconsin. 

"Gen.  XXV.     CEROSIPHA,  Del  Guercio. 

"Antennae  breves  quinquearticulate,  articuli  quinti  processus  terminaUs 
setaceus  tertium  subequans.     Nectaria  cyUndrica. 

"SYNOPSIS   SPECIERUM. 
"Species  unica.  1.  Cerosipha  Passeriniana. 

"REVISIO   SPECIERUM. 
"1.  Cerosipha  Passeriniana,  Del.  G. 

"La  specie  prende  nome  de  quello  del  Sig.  Conte  Prof.  H.  Passerini,  di  Fir- 
enze,  che  me  I'ha  gentilmente  communicata.  Si  trova  con  le  femmine  attere 
nella  pagina  inferiore  delle  foghe  della  Salvia  splendens,  di  primavera,  Perugia, 
Maggio  1899." 

The  wTiter  is  unacquainted  with  the  type  species,  as  well  as  with  the  one 
previously  known  American  species  of  this  genus,  Cerosipha  rnbifolii  Thomas, 
but  beUeves  that  the  species  here  in  question  fits  this  genus  nearer  than  it  does 
Sipha,  particularly  in  the  relative  lengths  of  the  third  antennal  segment  and 
the  spur  of  the  sixth.  This  species  is  very  odd,  however,  and  could  well  be 
placed  in  a  separate  genus. 

i-This  was  determined  by  A.  B.  Gahan  to  be  an  undescribed  species  of 
Trioxys. 
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It  is  described  herewith  as  a  new  species,  naming  it  after  its  host 
plant,  Cupressus  spp.  Cotype  specimens  are  in  the  writer's 
private  collection  under  the  serial  numbers  AFS  36-16  and 
AFS  2-17  and  in  the  collection  of  the  University  of  California 
under  the  serial  number  AF>S  2-17. 

Alate  viviparous  female. — Prevailing  color  dark  green  and  black.  Head 
and  thorax  very  dark  green  to  black.  Antennal  segments  I  and  II  concolor- 
ous  with  the  head,  III  green  with  dusky  apex,  IV,  V,  and  spur  dusky.  Beak 
green  with  apex  dusky.  Wings  normal  with  grayish  veins  and  grayish-green 
stigma.  The  coxae  are  dusky,  femora  green  with  the  apical  one-half  of  the 
hind  pair  in  some  specimens  darker  green,  and  in  other  specimens  with  all 
three  pairs  green  with  apices  only  darker,  tibiae  green  with  apices  dusky,  tarsi 
dusky.     Cauda  and  anal  plates  dark  green. 

Head  (fig.  8)  rectangular,  front  flat,  no  antennal  tubercles.  Antennae  (fig. 
13)  short,  scarcely  reaching  to  the  base  of  the  abdomen,  five-segmented. 
Segment  III  and  V  are  subequal,  or  III  slightly  longer.  This  character  takes 
this  species  out  of  the  genus  Sipha,  and  places  it  more  nearly  into  Cerosipha 
in  which  III  and  V  are  subequal  (see  note  11,  pages  19  and  20).  In  two 
antennae  examined  V  was  slightlj'  longer  than  III,  but  in  all  other  cases 
HI  was  either  equal  to  or  slightly  longer  than  V.  The  base  and  spur  of  V 
are  subequal,  or  the  spur  a  little  longer.  Segment  IV  is  equal  to  or  some- 
what longer  than  the  base  of  V.  On  V  are  present  the  usual  primary 
sensorium  and  the  small  accessory  sensoria.  On  IV  there  is  always  one 
sensorium  at  the  apex  (primary  sensorium?)  and  from  one  to  three  second- 
ary sensoria  located  in  the  apical  one-half.  Usually  there  is  but  one 
which  is  located  about  the  middle  of  the  segment.  On  III  there  are  from 
five  to  eight  (usually  six)  fairly  large,  circular,  secondary  sensoria,  arranged 
in  an  even  line  from  base  to  apex.  From  the  sensoriation  it  would  api)ear 
that  segments  IV  and  V  correspond  to  V  and  VI  of  the  tyi)ical  Aijhitlitl 
antennae,  while  III  corresponds  to  III  and  IV.  The  Vjeak  is  short,  reaching 
only  to  the  second  coxae.  The  prothorax  and  abdomen  are  without  lateral 
tubercles,  in  so  far  as  could  be  determined  from  the  specimens  on  hand. 
The  wings  (fig.  9)  are  normal,  with  normal  Aphidine  venation.  The  second 
l)ranch  of  the  third  discoidal  is  nearer  to  the  tip  of  the  wing  than  to  the  base 
of  the  first  branch,  somewhat  as  in  Aphis  avenae  Fabr.  and  Aphis  salicicola 
Thomas,  although  perhaps  not  quite  so  marked.  The  cauda  (fig.  39)  is  long, 
ensiform,  and  quite  conspicuous,  being  slightly  more  than  one-eighth  the 
length  of  the  body,  and  one-half  as  long  again  as  the  hind  tarsi.  The  cor- 
nicles are  atrophied,  being  merely  pores,  and  very  hard  to  distinguish.  In 
most  of  the  writer's  material  it  is  impossiljle  to  see  them,  but  in  a  few  speci- 
mens, mounted  on  the  side  and  cleared  consideralily,  the  pores  can  be  made 
out. 

Measurements:  Body  length,  .986-1.275  mm.  (ave.  1.122  mm.):  width  of 
thorax,  .561-. 629  mm.  (ave.  .578  mm.):  antennae  total,  .493-646  mm.  (ave. 
.583  mm.);  Ill,  .153-.238  mm.  (ave.  .204  mm.);  IV,  .085-127  mm.  (ave.  .109 
mm.);  V,  .187-204  mm.  (ave.  .197  mm.):  cauda,  .144-.  170  mm.  (ave.  .158  mm.): 
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hind  tarsi,  .102-119  mm.  (ave.  .115  mm.)  wing  length,  1.7-1.82  mm.  (ave. 
1.761  mm.);  wing  width,  .561-.765  mm.  (ave.  .694  mm.);  wing  expansion, 
3.70-4.23  mm.  (ave.  4.05  mm.). 

Apterous  viviparous  female. — Prevailing  color  pale  yellowish-green,  shiny. 
Eyes  black.  Antennae,  beak  except  apex,  and  legs  except  tarsi,  tips  of  tibiae, 
and  distal  one-half  of  hind  femora,  pale.  Cauda,  apex  of  beak,  tarsi,  tips  of 
tibiae  and  femora,  and  apical  one-half  of  hind  femora  dusky.  Abdomen  very 
convex  (fig.  7),  in  life  being  as  high  as  it  is  wide.  Cauda  not  visible  from  above 
in  living  specimens,  although  in  mounted  material  it  is  very  conspicuous.  An- 
tennae are  short,  reaching  only  to  the  mesathorax,  beak  barely  reaching  second 
coxae.  Abdomen  without  lateral  tubercles  in  so  far  as  can  be  discerned.. 
Cornicles  merely  pores.  The  great  convexity  of  the  abdomen  (fig.  7)  is  a 
distinguishing  character. 

Measurements:  Body  length,  1.15-1.29  mm.  (ave.  1.244  mm.):  width  of 
abdomen  (mounted),  .85-1  mm.  (ave.  .92  mm.);  height  of  abdomen  (mounted), 
.85-1.03  mm.  (ave.  .91  mm.):  antennae  total,  .51-.54  mm.  (ave.  .52  mm.); 
Ill,  .136-.  170  mm.  (ave.  .15  mm.);  IV,  .093-.  102  mm.  (ave.  .097  mm.);  V,  .17- 
.204  mm.  (ave.  .19  mm.):  cauda,  .187-.204  mm.  (ave.  .195  mm.):  hind  tarsi, 
.119  nmi.:  diameter  of  cornicle  at  base,  .035  mm.;  diameter  of  opening,  .021 
mm. 
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Figures 

All  drawings  made  with  the  camera  lucida,  and  on  the  same  scale,  except 
numbers  7,  9,  and  10,  which  are  drawn  with  a  smaller  magnification.     The 
25  mm.  ocular  and  16  mm.  objective  used  throughout. 
Fig.     1. — Myzocallis  davidsoni  new  species.     Head,  alate. 
Fig.    2. — Myzocallis  maureri  new  species.     Head,  alate. 
Fig.    3. — Lachnus  ferrisi  new  species.     Head,  alate. 
Fig.    4. — Nedarosiphon  morrisoni  new  species.     Head,  alate. 
Fig.    5. — Aphis  raniona  new  species.     Head,  alate. 
Fig.    6. — Aphis  senecio  new  species.     Head,  alate. 
Fig.    7. — Cerosipha  cupressi  new  species.     Aptera — side  view. 
Fig.    8. — Cerosipha  cupressi  new  species.     Head,  alate. 
Fig.    9. — Cerosipha  cupressi  new  species.     Distal  portion  of  wing. 
Fig.  10.— Lachnus  iaxifolia  new  species.     Distal  portion  of  wing. 
Fig.  11.^ — Aphis  ramona  new  species.     Antennal  segments  IH  and  IV,  alate. 
Fig.  12. — Aphis  senecio  new  species.     Antennal  segments  III  and  IV,  alate. 
Fig.  13. — Cerosipha  cupressi  new  species.     Antenna,  alate. 
Fig.  14. — Symydobius  chrysolepis  new  species.     Antenna,  alate. 
Fig.  15. — Myzocallis  dauidsoni  new  species.     Antennal  segment  III,  alate. 
Fig.  16. — Symydobius  chrysolepis  new  species.     Antennal  segment  III  and  IV, 
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g.  17. — Myzocallis  maitreri  new  species.     Antennal  segment  III,  alate. 

g.  18. — Lachnus  ferrisi  new  species.     Antenna,  alate. 

g.  19. — Lac/in?/.s /ermi  new  species.     Antenna,  aptera. 

g.  20. — Lachnus  taxifolia  new  species.     Antenna,  alate. 

g.  21. — Aphis  senecio  new  species.     Cornicle,  alate. 

g.  22. — -Aphis  ramona  new  species.     Cornicle,  alate. 

g.  23. — Aphis  ramona  new  species.     Cauda,  alate. 

g.  24. — Aphis  senecio  new  species.     Cauda,  alate. 

g.  25. — Lachnus  ferrisi  new  species.     Cornicle,  alate. 

g.  26. — Lachnus  taxifolia  new  species.     Cornicle,  alate  (top  view). 

g.  27. — -Lachnus  iaxifolia  new  species.     Cornicle,  aptera  (side  view). 

g.  28. — Neclarosiphon  nwrrisoni  new  si)ecies.     Cauda,  alate. 

g.  29. — Myzocallis  maureri  new  species.     Cornicle,  alate. 

g.  30. — Symydobius  chrysolepis  new  species.     Cornicle,  alate. 

g.  31. — Neclarosiphon  morrisoni  new  species.     Cornicle,  alate. 

g.  31. — Symydobius  chrysolepis  new  species.     Cauda,  alate. 

g.  33. — Myzocallis  maureri  new  species.     Cauda,  alate. 

g.  34. — Myzocallis  davidsoni  new  species.     Cornicle,  alate. 

g.  35. — Myzocallis  davidsoni  new  species.     Cauda,  alate. 

g.  36. — Myzocallis  davidsoni  new  sjiecies.     .\nal  plate,  alate. 

g.  37. — Myzocallis  maureri  new  species.     Anal  plate,  alate. 

g.  38. — Symydobius  cfwysolepis  new  species.     Anal  plate,  alate. 

g.  39. — Cerosipha  cupressi  new  species.     Cauda,  alate. 

g.  40. — Neclarosiphon  morrisoni  new  species.     Antennal  segment  III,  aptera. 

g.  41. — Neclarosiphon  morrisoni  new  species.     Antennal  segment  III,  alate. 
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NEOTROPICAL  BEES,   PRINCIPALLY   COLLECTED   BY 
PROFESSOR    BRUNER  IN  ARGENTINA 

BY  T.  D.  A.  COCKERELL 

Many  3^ears  ago  Professor  L.  Briincr  visited  Argentina  to 
report  on  the  injurj^  caused  b}"  locusts  in  that  country,  and  while 
tliere,  took  occasion  to  collect  bees.  ]VIost  of  his  material  came 
from  Carcarana,  which  is,  as  I  learn  from  Professor  Bruner 
through  Professor  Swenk,  twenty-  or  thirt}'  miles  west  of  Rosario, 
on  the  main  railroad  line.  It  is,  therefore,  not  in  the  western 
part  of  the  country,  as  I  had  supposed,  but  is  over  400  miles  east 
of  Mendoza,  the  locality  made  famous  by  the  collections  of 
Jorgensen  and  others. 

At  the  time  when  Professor  Bruner  made  his  collection,  prob- 
al)iy  not  less  then  eighty  or  ninet}-  per  cent  of  the  species  were 
new,  but  since  that  time  many  bees  from  Argentina  and  Paraguay 
have  been  descril^ed,  principally  by  Holm]:)erg,  Friese,  Jorgensen, 
Schrottky,  Brethes  and  Strand.  It  appears,  however,  that  no 
one  has  collected  extensively',  if  at  all,  in  the  Carcarana  district, 
and  consequently  man}'  new  species  are  still  to  be  found  among 
Professor  Bruner's  captures.  These  species  are  probably  for  the 
most  part  very  local,  or  confined  to  particular  plants,  just  as  we 
find  to  be  the  case  in  our  own  southwestern  country.  Travelling 
from  New  JNIexico  through  Arizona  into  California  we  meet  with 
several  different  bee-fauna?,  with  often  representative  but  quite 
distinct  species.  Some  species,  of  coin-se,  range  over  the  whole 
area.  The  same  seems  to  be  true  in  Argentina,  and  the  Carcarana 
fauna  resembles  (and  differs  from)  that  of  Mendoza  nuich  as  that 
of  New  Mexico  does  that  of  Southern  California. 

The  species  of  bees  may  spread  over  large  areas,  and  then 
break  u])  into  races  and  eventually  species  as  they  become  ad- 
justed to  local  conditions,  especially  to  particular  plants.'  A 
wide-.spread  species  has  better  chances  for  survival,  as  a  species, 
than  a  local  one,  but  it  is  of  no  advantage  to  an  individual  bee 
to  belong  to  a  wide-spread  species.  Its  problem  is  rather  adjust- 
ment to  the  immediate  surroundings,  and  in  this  respect  it  may  be 
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less  fit  than  a  local  or  endemic  form.  Yet,  if  it  becomes  oligo- 
tropic,  and  anything  happens  to  the  necessary  plant  or  plants, 
the  species  is  in  danger,  whereas  a  loosely  adapted  form  suffers 
no  inconvenience. 

Dr.  J.  C.  Willis  has  recenth^  written  much  on  the  distribution 
of  flowering  plants,  urging  that  the  most  local  species  are  gener- 
ally those  of  most  recent  origin,  whereas  the  older  they  are,  the 
wider  will  be  the  range.  Naturally  there  are  many  exceptions, 
such  as  that  of  the  Sequoia  species  in  California.  Among  the 
bees,  it  is  doubtless  true  that  the  precinctive  species  are  nearly 
always  endemic, — that  is,  they  have  arisen  in  the  general  region 
where  we  find  them,  and  have  not  been  formerly  much  more  wide- 
spread. Whether  the  wide-spread  species  are  necessarily  old, 
may  well  be  another  matter.  A  species  with  strong  flight  or 
migratory  instincts  ma}^  spread  over  a  very  large  area  in  a  short 
time,  as  we  see  in  the  case  of  introduced  insects.  The  evolution, 
or  as  it  were  liberation,  of  a  species  capable  of  spreading  widely 
from  a  relativel}-  local  type  may  well  follow  the  natural  lines  of 
advantage  at  the  boundaries  of  the  original  species-area;  but  it 
is  probably  more  common  for  the  new  adaptations  to  lead  to 
other  species  just  as  specialised,  but  living  different  lives.  Doubt- 
less the  very  resistance  to  modification,  the  stabilitj^  of  type  seen 
in  such  butterflies  as  Euvanessa  antiopa,  Pyrameis  cardui  and 
atalanta,  has  had  something  to  do  with  their  wide  range.  They 
could  not  follow  the  path  of  local  adaptation,  being  without  the 
necessary  variability;  hence  there  was  no  conflict  between  the 
two  different  tendencies.  Thus  it  appears  that  the  range  of  a 
species  has  more  to  do  with  its  variability  than  its  age.  There 
are,  indeed,  especially  among  the  bees,  some  species  said  to  be 
very  wide-spread  and  very  variable.  Whenever  I  have  been  able 
to  get  good  series  of  such  forms  from  different  localities  (e.  g.  in 
Crocisa  and  Xylocopa)  I  have  found  that  they  were  composite, 
and  consisted  in  fact  of  numerous  local  species  which  had  been 
lumped  together.  In  the  older  collections,  with  frequently 
slight  indications  of  localities,  the  long  series  gathered  together 
from  many  places  give  the  impi'ession  of  single  species  showing 
an  enormous  range  of  variation. 
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The  Brunei"  collection  of  Argentine  bees  was  divided,  a  set 
going  to  the  U.  S.  National  Museum,  and  one  remaining  at  the 
University  of  Nebraska.  It  is  the  National  Museum  set  which 
is  here  described,  and  I  have  added  a  certain  number  of  other 
neotropical  forms,  also  in  the  National  Museum,  the  types  of  all 
the  new  species  being  in  the  collection  of  that  institution. 

Dasiapis  tropicalis  new  species 

Female.  Length,  10  mm.,  anterior  wing,  7.2  mm.;  0137)6118  black;  man- 
dibles largely  creamy  white;  flagellum  bright  ferruginous  beneath;  mesothorax 
and  scutellum  entirely  dull;  tegulae  testaceous;  wings  dusky  hyaline;  ab- 
domen covered  with  appressed  pale  ochraceous  hair,  margin  of  fifth  segment 
and  apex  with  pale  yellowish-ferruginous  hair;  scopa  of  hind  legs  very  pale 
ochreous;  hind  basitarsi  with  hair  on  inner  side  ferruginous. 

Pueblo  Viejo,  Vera  Cruz,  Mexico,  Dec.  8,  1909  (F.  C.  Bishopp). 
Differs  from  D.  olivacea  Cresson  by  being  larger,  and  having 
pale  red  hair  (instead  of  fuscous)  at  apex  of  abdomen.  "S'ery 
close  to  D.  ochracea  Cockerell,  but  with  shorter,  dusky  wings, 
redder  hair  on  tarsi;  and  abdomen  not  cjuite  so  densely'  hairy. 
The  third  and  fourth  joints  of  maxillary  palpi  are  fringed  with 
long  hair.  It  is  possibly  a  subspecies  of  D.  ochracea,  but  inter- 
mediates are  not  at  present  known. 

Xenoglossa  rhodophila  new  species 

Female.  Length,  14  mm.,  anterior  wing,  10.3  mm.;  robust,  black;  eyes 
dark  bro\vn;  facial  quadrangle  broader  than  long;  mandibles  simple,  curved, 
reddish  at  tip;  clypeus  densely  rugosopunctate,  elevated  in  middle;  antennae 
dark,  joints  six  to  eleven  with  suffused  red  spots  or  areas  on  outer  side;  third 
antennal  joint  as  long  as  next  two  combined;  ocelli  in  a  line;  hair  of  head 
white  (very  long  on  cheeks)  except  on  vertex  and  front  where  it  is  thin  and  dark 
grey;  mesothorax  shining,  well  punctured;  scutellum  with  extremely  dense  small 
punctures;  hair  of  sides  of  thorax  and  metathorax  white;  dorsum  of  thorax 
with  a  broad  band  of  black  hair  across  mesothorax,  bounded  in  front  and  be- 
hind by  dull  white;  middleof  scutellum  with  dark  hair;  tegulae  piceous;  wings 
dusky  subhyaline;  first  recurrent  nervure  joining  second  submarginal  cell 
near  end;  legs  with  pale  hair,  fuscous  on  inner  side  of  tarsi;  abdomen  with 
hind  margins  of  segments  testaceous  (narrowly  on  first);  first  segment  hairy 
at  base,  Init  otherwise  bare;  second  bare,  with  minute  punctures;  remaining 
segments  covered  with  pale  fulvous  hair,  the  fourth  with  a  beautiful  golden 
fringe.     The  type  has  collected  a  quant  it  y  of  deep  red  pollen. 

Mexico  (Baker  coll.  2386).  Allied  to  A',  fulviventris  {Tetra- 
lonia  fulviventris  Smith),  but  distinguished  by  the  bare  second 
abdominal  segment,  white  hair  on  head  and  thorax,  etc.  The 
blade  of  maxilla  is  much  larger  than  in  fulviventris.  The  venation 
is  not  that  of  typical  Xenoglossa. 

TRANS.  AM.  ENT.  SOC,  XLIV. 


28  NEOTROPICAL    BEES 

Thygater  bifasciata  buccosa  (Vachal) 

Female.  Carcarana,  Argentina  (Bruner,  20).  The  thorax 
above  has  bright  fox  red  hair.  The  abdomen  has  three  broad 
shining  golden  bands;  these  are  due  to  white  tomentum  at  bases 
of  segments  three  to  five,  overlapped  by  the  broad  hyaline  mar- 
gins of  segments  two  to  four,  on  which  are  appressed  golden  hairs. 
The  mesopleurum  is  black  haired.  The  third  joint  of  maxillary 
palpus  is  a  little  larger  than  second.  In  this  species  the  hair  of 
the  thorax  above  varies  from  fuscous  (typical  bifasciata  Smith) 
to  fuscous  in  front  and  fulvous  behind  (var.  nigricoUis  \^achal) 
or  entirely  fulvous  (var.  buccosa  Vachal).  The  variety  chryso- 
phora  (Holmberg)  is  like  bifasciata,  but  has  three  bands  on  the 
domen  instead  of  two. 
Thygater  bruneri  new  species 

Female.  Length,  12  mm.,  anterior  wing,  9.5;  black,  robust,  the  mandibles 
reddish  beyond  base,  and  with  a  broad  orange  stripe  on  apical  part;  lal^rum 
black;  maxillarj'  palpi  three-jointed,  the  last  two  joints  about  ecjual  in  length; 
clypeus  strongly  punctured,  not  at  all  keeled;  facial  quadrangle  broader  than 
long;  face  and  region  of  antennae  with  dull  white  hair,  the  narrow  cheeks  also 
with  white  hair,  but  occiput,  vertex  and  sides  of  front  with  black  hair;  .flagel- 
lum  bright  ferruginous  beneath,  the  apical  margins  of  joints  blackened  above; 
third  antenna]  joint  610  microns  long;  hair  of  thorax*above  largely  bright  fox- 
red,  but  a  narrow  black  fringe  anteriorlj^,  posterior  disc  of  mesothorax  and 
anterior  half  of  scutellum  with  Vjlack  hair;  mesopleura  with  ])lack  hair,  but 
sides  of  metathorax  with  pale  fulvous;  tegulae  clear  rufotestaceous;  wings 
dusky;  second  submarginal  cell  oblique,  receiving  first  recurrent  nervure  about 
half-way  between  middle  and  end;  third  submarginal  very  abruptlj'  angled  on 
outer  side;  legs  black,  the  small  joints  of  tarsi  dull  ferruginous;  anterior  and 
middle  legs  with  mainly  black  hair,  but  some  white  hair  on  outer  side  of  base 
of  anterior  tibiae,  hair  on  inner  side  of  anterior  tibiae  and  tarsi  red,  middle 
basitarsi  with  pale  hair  basally  in  front;  hind  tibiae  and  basitarsi  with  long 
plumose  white  scopa,  but  basitarsi  with  black  hair  at  apex  and  on  inner  side; 
abdomen  T;\-ith  hind  margin  of  first  segment  very  narrowly  pallid,  but  the  other 
segments  dark  to  apex;  first  segment  ■with  loose  fulvous  hair,  lacking  on  apical 
part;  second  with  pale  fulvous  appressed  hair,  lacking  on  apical  margin,  and 
divided  by  a  transverse  narrow  median  hairless  band;  third  and  fourth  seg- 
ments each  with  a  verj'  broad  band  of  pale  fulvous  tomentum,  not  covering 
margin  on  third;  apex  and  fifth  segment  with  black  hair. 

Carcarana,  Argentina  (Bruner  13).  Known  bj^  the  dark 
margins  of  abdominal  segments  from  T.  bifasciata  of  the  same 
region.  According  to  Bertoni  and  Schrottky,  Melissodes  nigro- 
aenea  Smith  sometimes  has  three-jointed  maxillary  palpi,  and  a 
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specimen  determined  as  nigroacnea  by  Schrottk}-  is  very  similar 
to  T.  bruneri,  dlficnngfhowever,  b}^  the  shorter  face,  the  light  hair 
of  mesopleiira,  and  the  deeper  marginal  cell.  Neither  T.  hrunen 
nor  the  Schrottky  specimen  agree  with  Smith's  description  of  M. 
lugroaenea  from  Brazil,  though  that  description  does  suggest  a 
Thygater.  Ecpledica  tintinnans  Ilolmberg,  which  has  been 
regarded  as  a  synonj-m  of  M.  nigroaenea,  has  the  maxillary  palpi 
four-jointed,  the  second  joint  much  longer  than  the  third. 
Bruner's  64,  29  and  89  I  regard  as  M.  nigroaenea  tintinnans;  it  is 
(|aite  distinct  from  T.  hruneri. 

Thygater  pygialis  (Buj^sson) 

Males  from  Colombia  (Baker  collection).  It  was  described 
from  Venezuela.  The  flagellum  is  black,  and  the  thoracic 
dorsum  has  the  hair  mainly  pale  fulvous  or  whitish,  but  blackish 
or  grey  anteriorly.  The  yellow  hair  on  apical  part  of  abdomen 
shines  golden. 

Temnosoma  smaragdinum  Smith 

Cordoba,"  Vera  Cruz,  Mexico,  Jan.  20.     (F.  Knab.) 
Anthophora  paranensis  Holmberg 

Carcarana,  Argentina  (L.  Bruner  11). 
Centris  nigriventris  Buiineistcr 

Carcaraiia,  Argentina  (Bruner  7). 
Xylocopa  melanura  new  species 

Feiiialc.  Robust,  l)lack,  with  black  pubescence;  outer  side  of  niiddle  and 
hind  tarsi,  and  apex  of  hind  tibiae,  with  cream-colored  hair;  wings  brown,  only 
moderately  dark,  scarcely  metaUic;  second  recurrent  nervure  joining  third 
submarginal  cell  not  far  from  base;  length  of  anterior  wing,  13.5  mm.;  an- 
tennae dark;  clypeus  closely  and  strongly  punctured;  abdomen  witb  a  weak 
median  carina  beneath. 

Mexico  (no  other  particulars  known).  I  do  not  dcscrilie  this 
more  fully,  as  it  has  the  structure  of  A^.  tabanifornus  Smith,  of 
which  it  is  perhaps  only  a  local  race.  It  is  easily  distinguished 
from  tabaniformis  by  the  absence  of  light  hair-bands  on  the 
abdomen.     It  looks  like  a  large  Anthophorid. 

Melissodes  bimaculata  morrilli  new  subspecies 

Female.  Differs  from  M.  bimaculula  by  having  the  broad  depressed  apical 
parts  of  second  and  third  abdominal  segments  dullish  (not  polished),  with 
very  minute  and  remote  punctures;   tegulae  with  a  ferruginous  sjiot  posteriorly. 
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Tlahualilo,  Durango,  Mexico,  at  flowers  of  squash,  Sept.  2, 
1904  (A.  W.  Morrill).  Also  one  from  Mexico  (Baker  coll. 
2320).  The  first  mentioned  is  the  type.  The  black  hair  of  the 
head  readily  distinguishes  this  from  M.  atrata  Smith,  which  is 
otherwise  very  similar. 
Melissodes  albocollaris  new  species 

Male.  Length,  about  13  mm.;  very  robust;  black,  including  tegument  of 
clypeus  and  labrum;  mandibles  with  an  orange  band  on  apical  part;  antennae 
reaching  to  base  of  abdomen,  flagellum  very  bright  ferruginous  beneath;  third 
antennal  joint  much  longer  than  broad;  eyes  greenish,  prominent;  facial 
quadrangle  distinctly  longer  than  broad;  vertex  shining;  mesothorax  and 
scutellum  polished,  with  coarse  punctures;  spurs  ferruginous;  tegulae  black, 
with  pale  hair;  wings  dilute  fuliginous;  second  submarginal  cell  very  broad, 
receiving  first  recurrent  nervure  well  beyond  middle;  hair  of  head  white  or 
pale  ochreous,  but  black  on  vertex  and  occiput;  hair  of  thorax  black,  but 
creamy  white  on  upper  margin  of  prothorax,  tubercles,  broad  anterior  border 
of  mesothorax  and  long  fringe  along  posterior  margin  of  scutellum;  abdomen 
with  thin  black  hair,  but  with  some  inconspicuous  pale  hair  at  sides,  more 
abundant  and  forming  large  thin  patches  on  segments  four  and  five;  venter 
with  black  hair. 

Mexico  (Baker  coll.  2154).  Related  to  M.  atrifera  Cockcrell, 
but  very  rol)ust,  with  hair  of  pleura  and  metathorax  black. 

Melissodes  atramentata  new  species 

Female.  Length,  about  14.5  mm.,  anterior  wing,  10.2  mm.;  robust,  black, 
with  black  (very  dark  chocolate)  hair  all  over  body  and  legs,  except  that  there 
is  a  small  inconspicuous  patch  of  white  hair  on  each  side  of  face,  close  to  eyes; 
eyes  brown;  facial  quadrangle  broader  than  long;  ch^peus  rugulose,  with  scat- 
tered punctures,  and  a  very  strong  median  keel,  not  reaching  loAver  margin; 
mandibles  with  an  orange  mark  near  apex;  ocelli  in  a  line;  mesothorax  shin- 
ing on  disc  posteriorly;  tegulae  piceous;  wings  fuliginous,  not  violaceous; 
first  recurrent  nervure  meeting  second  transversocubital;  second  submarginal 
cell  quadrate,  a  little  broader  above  than  below;  abdomen  finely  punctured, 
thinly  hairy;  at  each  extreme  side  of  ventral  segments  three  to  five  is  a  very 
long  tuft  of  black  hair. 

Colombia  (Baker  coll.).  Possibly  the  female  of  M.  aethiops 
Smith,  of  which  onh'  the  male  is  known,  but  apparently  distinct 
by  the  uniformily  dusky  wings.  The  dark  wings  also  separate 
it  from  M.  melaena  Spinola  and  M.  corvina  Friese.  Tetralonia 
mephistophelica  Schrottky,  known  only  in  the  male,  is  too  large, 
and  has  the  wings  with  l)luish  or  violet  reflections.  There  is  a 
close  general  resemblance  to  the  North  American  M.  caliginosa 
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Cresson;  superficially  the  two  insects  are  almost  exactly  alike, 
except  for  the  light  red  hair  on  hind  tibiae  of  caliginosa.  The 
venation  is  different,  however,  and  the  second  and  third  abdominal 
segments  of  atramentata  are  finely  punctured  all  over,  which  is 
hot  true  of  caliginosa.  The  ej'es  of  atramentata  distinctly  con- 
verge above,  but  this  is  not  true  of  caliginosa.  M.  atramentata 
also  differs  by  the  pointed  hind  knee-plate,  and  less  copious 
scope  of  hind  legs.  I  have  not  attempted  to  extract  the  mouth- 
parts  of  the  unique  type  of  M.  atramentata,  so  its  reference  to 
Melissodes  is  provisional. 

Melissodes  nigroaenea  (Smith) 

C'arcaraha,  Argentina  (Bruner).  64  is  a  male;  29  a  female 
with  black  hair  at  sides  of  metathorax,  89  a  female  with  this  hair 
all  pale.  The  hair  of  the  mcsothorax  above  is  gray,  with  a  trans- 
verse black  band.  Maxillary  palpi  in  both  sexes  four-jointed, 
joint  four  considerably  shorter  than  three.  These  insects  differ 
appreciably  from  typical  nigroaenea  described  by  Smith;  they 
should  probal^ly  stand  as  subsp.  tintinnans  (Holniberg). 

Melissodes  svastrina  new  species 

Male.  Length,  about  11  mm.,  anterior  wing,  9.5  mm.,  flagellum,  9.2  mm.; 
black,  small  joints  of  tarsi  ferruginous;  clypeus  (except  a  .spot  on  each  side, 
not  marginal)  and  large  spot  at  base  of  mandibles  lemon  yelloAv;  labrum 
cream-color;  mandibles  ferruginous  in  middle,  and  with  an  orange  band  on 
apic;al  part;  maxillary  palpi  very  small,  three-jointed,  the  two  last  joints  very 
short  and  stout;  paraglossae  reaching  l)eyond  middle  of  second  joint  of  labial 
palpi;  first  joint  of  labial  palpi  about  12S()  microns  long,  second  about  770; 
facial  (]uadrangle  about  scjuare;  malar  space  linear;  scape  black,  flagellum 
bright  ferruginous  beneath  and  dusky  above;  third  antennal  joint  very  short, 
l)roader  than  long;  hair  of  head  and  thorax  i)ale  ochreous,  becoming  rich  fulvous 
on  vertex  and  dorsum  of  thorax,  and  white  on  cheeks  and  under  side  of  thorax, 
while  on  scutellum  anteriorly  it  is  reddish-fuscous;  tegulae  ferruginous;  wings 
dusky  hyaline,  nervures  and  stigma  ferruginous;  second  submarginal  cell  large, 
receiving  first  recurrent  nervure  not  far  from  end;  legs  with  mainly  pale  hair, 
but  stained  with  sooty  on  hind  tibiae  i^osteriorly;  spurs  pale  ferruginovis;  ab- 
domen with  long  ochreous  hair  on  basal  part  of  first  segment;  second  segment 
with  a  straight  broad  entire  band  of  creani-colored  foment um  at  base;  third 
with  a  very  l)road  band-of  the  same;  fourth  with  a  weak  grayish  Ixvnd  beyond 
middle,  and  before  this  arc  long  black  hairs;  fifth  like  fourth;  ai)ical  plate 
very  broadly  truncate;   the  abdomen  seems  to  have  a  very  faint  metallic  t  int . 

Carcarafia,  Argentina  (Hruner  31).  On  account  of  the  three- 
jointed  palpi  this  is  related  to  -1/.  melochiac  and  .1/.  minanim  of 
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Bertoni  and  Schrottky,  but  it  is  much  larger.  The  ornamenta- 
tion of  the  abdomen  is  like  that  of  the  genus  FlorUegus.  The 
general  appearance  of  the  insect  is  exacth'  like  Svastra  bombylans 
Holmberg,  but  it  is  easil}'  distinguished  b}-  the  dark  scape  and 
other  characters. 

Melissoptila  pulchricornis  new  species 

Male.  Length,  about  8  mm.,  antennae  reaching  to  end  of  first  alDcloniinal 
segment;  black  with  the  knees,  tibiae  at  apex,  and  all  the  tarsi  ferruginous; 
clypeus  strongly  punctured,  the  lower  part  pallid  or  wholly  black,  labrum  pal- 
lid or  black;  mandibles  with  a  large  yellow  basal  patch,  beyond  which  is  a  red 
patch;  maxillary  palpi  two-jointed,  the  joints  subequal  in  length,  the  second 
broad,  but  with  slender  pale  base;  flagellum  bright  ferruginous  beneath,  ex- 
cept the  last  three  joints  and  apex  of  the  one  before,  which  are  black;  eyes 
green;  hair  of  head  and  thorax  dull  white,  stronglj'  stained  with  fuscous  on 
scutellum  and  hind  part  of  mesothorax;  mesothorax  shining,  with  scattered 
punctures;  tegidae  dark  fuscous;  wings  dusky,  nervures  rufo-fuscous;  second 
submarginal  cell  very  broad;  basal  nervure  falling  short  of  transversomedian; 
legs  with  white  hair,  ferruginous  on  inner  side  of  tarsi;  abdomen  with  very 
broad  bands  of  appressed  yellow  hair  on  segments  two  to  five,  and  a  narrow 
one  on  first;   apical  plate  very  broad. 

Carcarana,  Argentina  (Bruner  52).  The  condition  with  pallid 
labrum  and  margin  of  cl^vpeus  may  be  due  to  immaturity.  One 
specimen  is  pinned  on  the  same  pin  as  a  Diadasia  callura.  The 
insects  are  ver}'  much  alike  in  general  appearance,  and  were 
evident!}'  taken  for  sexes  of  one  species.  M.  pulchricornis  differs 
from  M.  honaerensis  Holmberg  by  the  wholty  or  mainly  dark 
clypeus.  By  the  color  of  the  flagellum  it  recalls  the  much  larger 
M.  richardiae  Bertoni  and  Schrottky. 

Xenoglossodes  lusor  new  species 

Male.  Length,  about  10.5  mm.,  anterior  wing,  1.5  mm.;  black,  robust, 
covered  with  long  ochraceous  hair,  fulvous  on  thorax  and  abdomen  above,  that 
on  abdomen  erect,  except  on  narrow  margins  of  second  and  following  seg- 
ments; eyes  brown;  facial  quadrangle  broader  than  long;  clypeus,  labrum 
and  base  of  mandibles  bright  lemon  yellow;  maxillary  palpi  five-jointed,  second 
thick  but  cjdindrical,  third  long,  slender,  and  cylindrical,  fourth  very  long  and 
slender,  fifth  slender,  measurements  in  microns:  (3.)  176,  (4.)  130,  (5.)  80; 
scape  black;  flagellum  very  long,  bright  orange-ferruginous,  dusky  above;  third 
antenna!  joint  about  as  long  as  apical  width;  mesothorax  shining,  the  disk 
almost  impunctate;  tegulae  dark  fuscous;  wings  hj^aline,  faintly  dusky, 
nervures  fuscous,  only  two  submarginal  cells,  the  second  transversocubital 
nervure  missing;  tarsi  elongated,  ferruginous;  legs  with  fulvous  hair;  venter 
of  abdomen  with  deep  red  hair-bands. 
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Carcarana,   Argentina   (Briiner  36).     In  general  appearance 
resembles  Tetralonia  gilva,  Leytometria  pereyrae,  etc.,  but  easily 
distinguished  by  the  palpi  and  other  characters,  including  the 
apparently  normal  two  submarginal  cells. 
Xenoglossodes  manca  new  species 

Male.  J.eiigth,  about  10  mm.,  anterior  wing,  7  mm.,  flagellum  very  long, 
7.3  mm. ;  black,  covered  with  pale  ochraceous  hair,  much  shorter  on  abdomen 
than  in  A',  lusor;  eyes  brown;  facial  quadrangle  about  square;  clypeus, 
labrum  and  base  of  mandibles  creamy  white;  apical  part  of  mandibles  with 
an  orange  patch;  maxillary  palpi  five-jointed,  second  joint  very  long  and  stout, 
third  long,  slender  and  cylindrical,  fourth  very  short,  fifth  longer  than  fourth, 
measurements  in  microns:  (3.)  145,  (4.)  40,  (5.)  65;  scape  black;  flagellum 
very  slender,  bright  fulvoferruginous  beneath,  dusky  above;  fourth  antennal 
joint  hardly  longer  than  tliird;  mesothorax  higlily  polished,  sparsely  punctured; 
tegiilac  rufo testaceous;  wings  hyaline,  nervures  ferruginous;  three  submar- 
ginal cells,  but  first  transversocubital  represented  only  by  a  stump  on  one  side; 
knees,  tibiae  at  apex,  and  tarsi  more  or  less  ferruginous;  legs  with  ochreous 
hair;  hind  margins  of  abdominal  segments  hyaline,  but  covered  with  fine  hair; 
apex  rufous. 

Carcarana,  Argentina  (Bruner  55).     Resembles  the  last,  but 
quite  distinct. 
Xenoglossodes  tnimetica  (Brethes) 

Female.  Length,  about  11  nun.,  anterior  wing,  9  mm.;  robust,  black, 
covered  with  reddish-fulvous  tomentum,  paler  on  face  and  under  side  of  thorax; 
labrum  black,  with  white  hair;  rpandibles  with  a  broad  orange  stripe  on  apical 
half,  and  with  a  small  inner  tooth  remote  from  the  blunt  apex;  clypeus  black, 
densely  and  coarsely  rugosopunctate;  flagellar  joints  obscurely  reddish  api- 
cally;  mesothorax  shining  and  strongly  punctured;  tegulae  rufotestaceous; 
wings  slightly  dusky,  nervures  fuscous;  small  joints  of  tarsi  ferruginous;  ab- 
domen densely  covered  with  bright  fulvous  tomentum,  suffusedly  redder  on 
apical  margins  of  segments;  first  ventral  segment  emarginate.  The  joints 
of  maxillary  palpi  measure  in  microns,  (2.)  176,  (3.)  160,  (4.)  95,  (5.)  40. 

Like  Leptometria,  with  the  same  venation  (see  especially  short  broad  mar- 
ginal cell  and  venation  of  hind  wings),  but  maxillary  palpi  five-jointed,  first  joint 
stout,  second  slender,  third  broader,  broadening  apically,  fourth  very  stout, 
fifth  minute,  fourth  and  fifth  bristly  at  end,  no  lateral  hair-fringes.  Omitting 
the  last  joint,  the  palpi  may  be  said  to  be  davatte. 

Carcarana,  Argentina  (Bruner  62).  This  was  descril)ed  as  a 
Svastra,  but  it  is  probably  nearer  to  Leptometria,  notwithstanding 
the  character  of  the  palpi.  It  may  well  go  in  the  North  American 
genus  Xenoglossodes. 
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Svastra  leucostoma  new  species 

Male.  Very  close  to  S.  bornbijlans  Holmberg,  differing  as  follows:  fulvous 
hair  of  head  and  thorax  not  quite  so  red;  hair  at  base  of  abdomen  dull  whitish, 
not  covering  so  much  of  first  segment;  a  white  hair-band  at  base  of  second 
segment,  but  third  and  following  segments  entirely  black;  clypeus,  labrum 
and  base  of  mandibles  pale  cream-color  (lemon  yellow  in  bombylans),  the  yel- 
lowish color  of  clypeus  with  a  rectangular  incision  on  each  side;  scape  in  front 
entirely  black  (yellow  in  bombylans);  third  antennal  joint  much  shorter; 
flagellum  shorter,  deep  ferruginous  beneath;  nervures  fuscous  throughout; 
second  submarginal  cell  broader;  hair  of  hind  femora  and  middle  tibiae  black 
in  front,  of  hind  tibiae  black  except  a  white  streak  at  base  behind,  of  middle 
and  hind  tarsi  black.  The  maxillary  palpi  are  five-jointed,  joints  one  and 
two  large  and  subequal  in  length,  three  much  smaller,  four  and  five  minute. 

Carcarana,     Argentina     (Briiner     12).     Tetralonia    Jlavitarsis 
Spinola  has  much  longer  antennae. 
Svastra  sapucacensis  new  species 

Female.  Length,  about  15  mm.,  anterior  wing,  10.7  mm.;  very  robust, 
black,  including  clypeus,  labrum,  tcgulae  and  legs;  mandibles  very  broad, 
simple,  with  a  large  orange  patch  on  apical  part;  malar  space  linear;  blade  of 
maxilla  not  much  attenuated;  paraglossae  long  and  slender,  fully  as  long  as 
labial  palpi;  maxillary  palpi  five-jointed,  the  last  joint  long,  looking  like  two 
coalesced,  first  three  joints  large  and  thick,  the  others  narrow,  measurements  of 
joints  in  microns  (3.)  176,  (4.)  80,  (5.)  about  160;  labrum  covered  with  choc- 
olate-colored hair;  clypeus  verj^  strongly  and  densely  punctured,  with  no  me- 
dian ridge  or  line;  facial  quadrangle  about  square;  antennal  joints  five  to  ten 
bright  ferruginous  beneath,  eleven  and  twelve  dusky  reddish,  but  one  to  four 
black;  hair  of  face  and  round  antennae  white,  but  black  on  vertex,  occiput  and 
cheeks  posteriorly;  mesothorax  shining,  strongly  and  closely  punctured,  but 
scutellum  more  closely;  area  of  metathorax  extremely  densely  punctured, 
with  an  impunctate  median  band;  hair  of  upper  border  of  prothorax,  tubercles, 
lateral  margins  of  metathorax,  a  fringe  along  hind  margin  of  scutellum,  tuft 
behind  wings  and  sides  of  metathorax,  white,  but  other  parts  of  thorax,  such 
as  mesopleura,  have  black  hair;  wings  dusky  translucent;  nervures  fuscous; 
second  submarginal  cell  nearly  square,  receiving  first  recurrent  nervure  beyond 
middle  but  not  near  end;  third  submarginal  cell  very  long;  legs  mainly  with 
black  hair,  but  in  certain  lights  the  stiff  hair  of  outer  side  of  hind  tibiae  and 
tarsi  is  brilliant  shining  silver,  and  the  same  occurs  at  base  of  middle  tibiae; 
abdomen  broad,  the  first  two  segments  finely  and  closely  punctured,  with  little 
hair,  but  the  second  with  a  fulvous  apical  band;  segment  three  covered  at  base 
and  apex  with  bright  fulvous  hair;  the  remaining  segments  entirely  covered 
with  very  rich  reddish-fulvous  tomentum;  apical  plate  pale  browTi;  venter 
with  bright  ferruginous  hair. 

Sapuca}^,  Paragiia}-^,  ]March  (W.  T.  Foster).  Not  a  typical 
Svastra,  but  it  falls  better  here  than  elsewhere.  The  venation 
disagrees  with  Xenoglossa.  There  is  a  close  general  resemblance 
to  Xenoglossa  ajyiculata  (Cresson.) 
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Svastra  carcaranensis  new  species 

P'eriiale.  Length,  about  12  mm.,  anterior  wing,  9  mm.;  robust,  coal  black, 
with  black  hair  throughout,  except  that  the  fourth  abdominal  segment  has  a 
large  pure  white  patch  at  each  extreme  side,  and  the  fifth  smaller  ones,  while 
the  third  and  fourth  ventral  segments  have  a  long  black  fringe,  which  at  ex- 
treme sides  gives  way  to  pure  white.  Mandibles  with  a  long  bright  orange 
stripe;  clj-peus  rugose  and  punctate;  flagellum  bright  ferruginous  beneath,  ex- 
cept at  extreme  base;  facial  quadrangle  considerably  broader  than  long; 
posterior  disc  of  mesothorax  polished,  with  onlj^  scattered  minute  feeble  punc- 
tures; tegulae  black;  wings  dusky  hyaline,  rather  dark;  first  recurrent  nerv- 
ure  meeting  second  transversocubital ;  abdomen  shining,  without  distinct 
punctures;  hind  femora  dark  reddish. 

Carcarana,  Argentina  (L.  Bruner  10).  This  is  easily  known 
from  Tetralonia  zebra  Friese  by  the  venation,  and  from  T.  corvina 
Friese  by  the  color  of  the  antennae. 

Svastra  reductior  new  species 

Female.  Like  S.  carcaranensis,  but  smaller,  length,  10.5  mm.,  anterior  wing, 
8  mm.;  mandibles  dark  chestnut  red  in  middle,  but  without  any  orange  stripe; 
tegulae  reddish.  Perhaps  only  a  variety  of  the  last,  but  it  looks  distinct,  and 
is  probaljly  adapted  to  a  different  flower.  Mr.  J.  C.  Crawford  mounted  the 
mouth-parts,  and  the  following  measurements  are  in  microns:  maxillary 
palpi,  joints  (1.)  192,  (2)  128,  (3.)  128,  (4.)  64,  (o.)  80;  labial  palpi,  joints  (1.) 
1150  long  and  224  broad  near  apex,  (2.)  608  long.  The  measurements  of  the 
maxillary  palpi  are  not  quite  exact,  as  the  palpi  do  not  lie  in  a  plane  iircc-isoly 
parallel  with  that  of  the  slide. 

Carcarana,  Argentina  (L.  Bniner). 
Tetralonia  gilva  Holmberg 

Both  sexes  from  Carcarana,  Argentina  (L.  Bruner,  14,  54). 

Tetralonia  brethesi  Jorgeasen 

Female.  Carcarana,  Argentina  (Bruner  41).  It  differs  only 
from  the  description  in  the  shorter  wings,  which  are  7.5  mm.  long. 
The  labrum  has  a  long  tuft  of  rufous  hair  at  apex.  Maxillary- 
]xilpi  slender,  six-jointed,  no  lateral  hair-fringes;  joints  two  and 
t  hree  subcqual,  four  and  five  shorter  and  subequal  (together  250 
microns),  six  much  shorter  (about  80  microns).  Paraglosste  as 
long  as  labial  palpi.     Its  nearest  relative  is  the  following  species: 

Tetralonia  eophila  new  name 

Tctnilnnld  oricntalis  Bertoni  and  Schrotlkv,  Zool.   .lahrb.,   1010,  p.  5()9  (not 
Tetralonia  orientalis  Friese,  1896,  descriljcd  nndt^r  Euccra). 
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HOLMBERGIAPIS  new  name 

Scirtetica  Holmberg,  1903  (not  Saussure,  1884).  Type  Holmbergiapis  antarcm 
tica  (Scirtetica  antarctica  Holmberg).  Brethes  regards  this  as  part  of 
Tetralonia,  but  it  is  at  least  a  valid  subgenus. 

TELEUTEMNESTA  Holmberg 

T.  fruciifera  Holmberg,  the  first  species,  is  herewith  designated 
as  the  type. 

Diadasia  callura  new  species 

Female  Length,  8  to  9.5  mm.;  black,  with  the  small  joints  of  tarsi  fer- 
ruginous; head  and  thorax  with  white  hair,  short  on  thorax  above;  mandibles 
with  a  subobsolete  inner  tooth;  maxillary  palpi  sLx-jointed,  joints  three  and 
four  with  long  lateral  hair-fringes,  joints  quite  broad  and  of  about  equal  width; 
blade  of  maxilla  neither  hairy  nor  suddenly  narrowed  apically;  paraglossae 
much  shorter  than  first  joint  of  labial  palpi;  clypeus  shining,  strongly  punc- 
tured, but  with  a  smooth  median  band;  flagellum  short  and  thick,  dusky 
reddish  beneath;  mesothorax  shining,  strongly  punctured;  tegulae  black; 
wings  slightly  dusky;  second  submarginal  cell  narrowed  above,  receiving 
first  recurrent  nervure  beyond  middle;  basal  nervure  meeting  transverso- 
median;  outer  side  of  tibiae  and  tarsi  with  pale  yellowish  hair,  the  scape  of 
hind  legs  entirely  pale,  on  inner  side  of  basitarsi  ferruginous;  hind  spur  very 
long,  pale  testaceous,  not  hooked  at  end;  first  abdominal  segment  with  white 
hair,  the  apical  margin  broadly  pallid;  segments  two  to  four  very  broadly 
covered  apically  with  felt-like  bright  ochreous  hair,  its  limits  not  sharply  de- 
fined, the  bases  of  segments  appearing  dark,  but  with  short  erect  hair;  apex 
covered  with  fulvous  hair,  no  dark  patch. 

Carcaraiia,  Argentina  (Briiner  53,  51).  In  Friese's  table  of 
Argentine  species  this  runs  to  nigriceps  Friese  =  distmcta  Holm- 
berg, but  it  is  ciuite  distinct  f lom  this,  and  from  other  species  more 
recently  described,  especially  by  the  white  hair  of  thorax.  The 
feet  hav^e  well-developed  piil villi,  and  the  hind  wings  have  the 
Diadasia  venation. 

The  following  ke}^  will  facilitate  the  separation  of  the  above 
Anthophoridae.     They  are  from  Carcarana  unless  the  contrary 
is  stated. 
Black  species,  without  conspicuous  pale  hair,  or  it  is  confined  to  very  limited 

areas 1 

Species  not  appearing  prevailingly  black,  the  light  or  reddish  hair  conspicu- 
ous   5 

1.  Male;   clj'peus  dark.     (Mexico) Melissodes  albocollaris  Cockerell 

Females 2 
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2.  Abdomen  without  white  hair-marks  on  apical  part.  (Colombia) 

Melissodes  atramentata  Cockerell 
Abdomen  with  white  hair-marks  or  band  on  apical  part 3 

3.  Wings  very  dark;   abdomen  with  an  interrupted  white  band  on  fourth 

segment.     (Mexico) Melissodes  bimaculata  morrilli  Cockerell 

Wings  not  so  dark;  abdomen  with  onh'  lateral  quadrate  white  patches ...  4 

4.  Larger,  mandibles  with  liright  orange  stripe. 

Svastra  carcaranensis  Cockerell 
Smaller,  mandibles  without  orange  stripe. 

Svastra  reductior  Cockerell 

5.  Females 6 

Males 14 

G.  Clypeus  marked  with  yellow Tetralonia  gilva  Holmberg 

Clypeus  without  yellow  marking 7 

7.  Hair  of  thorax  above  bright  fulvous 8 

Hair  of  thorax  above  pale  gray  or  white;  species  smaller 9 

Hair  of  thorax  above  with  at  least  some  black  or  fu.scous 10 

8.  AV:)domen  with  three  golden  bands. 

Thygater  bifasciata  buccosa  (\'achal) 
Abdomen  covered  with  fulvous  hair.  Xenoglossodes  mimetica  (Brethes) 

9.  Second  abdominal  segment  vmiformly  covered  with  pale  hair.     (Mexico) 

Dasiapis    tropicalis    Cockerell 
Second  abdominal  segment  api)earing  dark  Ijasally. 

Diadasia  callura  Cockerell 

10.  Second  abdominal  segment  uniformly  covered  with  pale  fulvous  hair. 

Tetralonia  brethesi  Jorgensen 
Second  abdominal  segment  not  thus  covered 11 

11.  Sides  of  metathorax  with  red  hair;  pleura  with  black  hair. 

Thygater  bruneri  Cockerell 
Sides  of  metathorax  with  hair  not  red 12 

12.  Fringe  on  fifth  abdominal  segment  red  or  fulvous 13 

Fringe  on  fifth  abdominal  segment  black. 

Melissodes  nigroaenea  (Smith),  var. 

13.  Apical  margin  of  second  abdominal  segment  l^roadl}-  pallid.     (Mexico) 

Xenoglossa  rhodophila  Cockerell 
Apical  margin  of  second  abdominal  segment  not  ])alli(l.      (Paraguay) 

Svastra  sapucacensis  Cockerell 

14.  Clypeus  wholly  or  mainly  black.   Melissoptila  pulchricornis  Cockerell 
Clypeus  yellow  or  cream-color 15 

15.  Flagellum  black Tetralonia  gilva  Holmberg 

Flagellum  red  beneath 16 

IG.  Second  abdominal  segment  covered  with  fulvous  hair 17 

Second  abdominal  segment  not  thus  covered IS 

17.  Two  submarginal  cells;   clj'peus  lemon  yellow. 

Xenoglossodes  lusor  Cockerell 
Three  submarginal  cells;   clypeus  creamy  white. 

Xenoglossodes  manca  Cockerell 
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18.  Hair  of  abdominal  segments  three  and  four  black. 

Svastra  leucostoma  Cockerell 
Some  pale  hair  on  segments  three  and  four 19 

19.  Hair  of  thorax  above  bright  fulvoferruginous. 

Melissodes    svastrina    Cockerell 
Smaller;  hair  of  thorax  above  not  thus  bright. 

Melissodes  nigroaenea  (Smith),  var. 
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COSTA   RICAN   DIPTERA 

COLLECTED  BY  PHILIP  P.   CALVERT,  PH.D.,  1909-1910 

Paper  3. — A  Report  on  the  Ephydridae 

BY    E.    T.    CRESSOX,    JR. 

The  general  introductory  remarks  relative  to  this  series  already 
have  been  given,  and  will  be  found  in  the  first  paper.^  Included  in 
that  introduction  is  a  list  of  the  localities  where  the  material  was 
collected,  prepared  by  Dr.  Calvert,  consisting  of  brief  descriptions 
of  the  topography  and  the  general  surrounding  conditions  of  the 
localities  visited.-  Dr.  Calvert  collected  this  material  between 
May  14,  1909  and  May  1,  1910. 

The  present  paper  treats  of  the  species  of  the  acalyptrate 
family  Ephydridae.  The  material  is  especially  rich  in  this  group, 
comprising  over  one  hundred  and  thirty  specimens,  representing 
twenty-eight  genera  and  fifty-seven  species.  Two  new  genera 
and  twenty-two  new  species  are  introduced  and  described.  The 
species  of  this  family  are  most  easily  collected  by  sweeping,  espe- 
cially near  and  over  mud  or  water  which  may  be  in  stagnant  or 
fresh  pools,  in  running  brooks  or  at  the  shores  of  creeks,  rivers  or 
oceans.  Rarely  are  they  found  in  pasture  or  dry  woods.  .  It  is 
the  endeavor  of  the  writer,  in  this  paper,  to  present  a  preliminarj^ 
synopsis  of,  or  a  guide  to,  the  species  of  this  group  of  Diptera 
that  may  be  found  in  Costa  Rica.  The  work  is  by  no  means 
exhaustive  in  its  treatment  of  the  ephydrid  fauna,  for  it  will  take 
much  more  thorough  collecting  than  Dr.  Calvert  was  able  to  do, 
to  give  us  anywhere  near  the  number  of  species  which  occur  in 
that  region  so  rich  in  its  insect  fauna.  The  types  of  the  new 
species  are  in  the  collection  of  the  Academy  of  Natural  Sciences 
of  Philadelphia. 

The  engagement  of  the  author  in  a  revisionary  study  of  the 
Ephydridae  of  North  and  South  America,  makes  it  possible  for 
him  to  offer  this  paper  in  its  i)rescnt  foi'ni.      I'rior  to  this  writing 

1  Trans.  Am.  Ent.  Soc,  xl,  p.  1,  1914. 

2  A  full  account  of  Dr.  Calvert's  sojourn  in  Costa  Rica  is  published  by  The 
Maomillan  Company,  New  York,  "A  Year  of  Costa  Rican  Natural  History" 
by  A.  8.  &  P.  P.  Calvert,  and  full  notes  on  his  collecting  may  be  found  therein. 
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there  has  been  practically  no  work  clone  on  the  Central  American 
species,  instead  only  isolated  descriptions  of  new  forms.  Conse- 
quently the  literature  gives  very  little  trouble.  Furthermore, 
the  writer  has  examined  the  types  of  most  of  the  known  species 
occuri'ing,  or  likely  to  occur,  in  Costa  Rica.  In  view  of  the 
forthcoming  revision  of  the  American  Ephydridae,  of  which  two 
papers  have  already  appeared,^  the  species  in  the  present  paper 
are  not  as  fully  treated  as  they  otherwise  would  have  been.  How- 
ever, the  descriptions  of  the  new  forms  are  full  enough  to  enable 
the  student  to  recognize  them,  and  pertinent  notes  are  given  on 
most  of  the  others,  while  analytical  tables,  where  possible,  are 
given  of  all  the  forms  treated. 

This  family,  as  with  the  majority  of  the  Acalyptratae,  includes 
species  most  of  which  are  so  small,  that  a  microscope  is  neces- 
sary for  their  thorough  study.  In  consequence  it  will  not  be 
a  very  inviting  study  to  many;  although  the  field  offers  more 
opportunities  for  real  constructive  work  than  many  other  groups 
possessing  larger  individuals.  The  writer  makes  constant  use  of 
a  Zeiss  binocular  microscope,  with  a  combination  giving  a  mag- 
nification of  about  forty-five  diameters,  Avith  an  occasional  use 
of  a  higher  power. 

As  to  the  systematic  limits  of  the  family,  little  can  be  said,  for 
much  exhaustive  study  will  be  necessary''  before  the  families  of 
the  Acalyptratae  can  be  thoroughly  understood.  However,  the 
species  of  this  family,  as  here  understood,  may  be  recognized  by 
the  structure  of  the  head,  especially  of  the  face.  There  are  no 
vibrissae  or  vibrissal  angle  or  ridge;  the  parafacials  (the  areas 
next  to  the  eyes),  parafacial  ridges  and  groves  are  never  converg- 
ing below,  but  always  extending  posteriorly  and  ending  at  the 
lateral  oral  margin;  the  mesofacial  area  is  always  convex,  some- 
times greatly  swollen,  at  most  with  only  a  weak  carina,  except 
between  the  antennal  foveae  in  some  species.  There  is  usually 
a  series  of  bristles  on  each  side  of  the  face,  which  below  are  con- 
centric with  the  orbits,  while  above  they  maj^  continue  so,  or, 
may  converge,  crossing  the  face  and  become  contiguous.  In  the 
latter  case  the  mesofacial  area  is  prominent  and  setulose  (char- 
acteristic of  the  subfamily  Ephydrinae).     The  auxiliary  vein 

3  Trans.  Amer.  Ent.  Soc,  xlii,  101-124, 1916  (Paralimna).  Trans.  Amer.  Ent. 
Soc,  xliii,  27-66,  1917  {Notiphila  and  Dichaeld). 
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normally  coalesces  with  the  first  near  its  extremity,  and  the 
discal  and  second  basal  cells  are  rarely  separated. 

The  species  seem  to  merge  nicely  with  some  Drosophilids,  but 
the  latter  have  a  more  or  less  distinct  vibrissac.  On  the  other 
hand  some  seem  to  simulate  the  Borboridae,  but  the  short  basal 
joint  of  the  hind  tarsi  will  distinguish  the  members  of  that  family. 
In  the  Geomyzidae  there  is  a  distinct  vibrissal  angle  and  bristle. 
With  the  exception  of  a  few  genera,  for  instance — Brachydeutera, 
Ochthera,  Psilephydra,  Canace  and  Planinasus,  the  species  are 
very  constant,  with  the  above  family  characteristics  well  em- 
phasized. The  genus  Planinasus  is  probably  marginal  in  its 
position,  possibly  a  representative  of  another  family. 

Analytical  Table  of  the  Genera  occurring  or  likely  to  occur  in 
Costa  Rica 

1.  Discal  and  second  basal  cells  separated  by  a  cross  vein;  cheeks  with  one  or 

more  upcurved  bristles.     (Maritime  species.     Neotropical  ?) .  . .  Canace 

Discal  and  second  basal  cells  not  separated;  cheeks  with  or  without  a 

ventro-proclinate  bristle 2 

2.  Fore  femora  greatly  dilated;  third  and  fom-th  veins  converging . .  Ochthera 
Fore  femora  not  thickened;  third  and  fourth  veins  parallel  or  diverging.  .  .3 

3.  Face   below   broad,   prominent,  setulose;   mouth  large,  vaulted;  frontal 

bristles  curving  laterally  over  eyes 4 

Face  broad,  prominent,  convex  and  swollen,  not  setulose,  with  no  distinct 

bristles  or  orbital  area;  mouth  rather  narrow;  no  distinct  frontal  bristles; 

antennae  small  with  very  long,  nearly  bare  arista PsUephydra 

Face  not  setulose  medianly,  with  only  a  series  of  one  or  more  bristles  on 

each  side 6 

4.  Costa  extending  to  fourth  vein 5 

Costa  not  reaching  fourth  vein Scatophila 

5.  Claws  generally  long,  nearly  straight;  pulvilli  minute Ephydra 

Claws  small,  curved;  pulvilli  well  developed Scatella 

6.  Middle  tibiae  with  two  or  more  erect  extensor  bristles 7 

Without  such  bristles 8 

7.  Costa  extending  to  fourth  vein Paralimna 

Costa  not  attaining  fourth  vein Notiphila 

8.  One  or  more  distinct  dorso-central  bristles  (exclusive  of  the  prescutellar 

pair) 9 

No  dorso-central  bristles 12 

9.  Eyes  pilose;  facial  bristles  hair-like 10 

Eyes  bare;  facial  bristles  strong 11 

10.  Frontal  bristles  absent;  face  prominent  below Nostima 

Frontal  bristles  present;  face  not  produced Hydrellla 
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11.  Face  opaque,  wnth  nose-like  tubercle  between  antennal  foveae;  wings 

spotted Uythea 

Face  shining,  evenly  convex,  without  nose-hke  tubercle;  wings  not  spotted, 
hyaline Typopsilopa 

12.  Face  very  short;  mouth  large,  with  margin  anteriorly  attaining  the  nose- 

hke  tubercle  between  the  foveae;  opaque  brown  species  with  contrasting, 
silvery  pleura Brachydeutera 

Face  large,  prominent  below,  without  tuberculous  swelling;  epistoma 
scarcely  retreating Napaea 

Face  evenly  convex  or  more  or  less  tuberculate;  epistoma  generally  re- 
treating   13 

13.  Abdomen  broad,  circular  in  outline;  face  with  a  median,  prominent,  semi- 

globose  swelling;  black,  shining  species Gastrops 

Abdomen  ovate 14 

14.  First  three  abdominal  segments  together  not  longer  than  fourth,  with 

flattened  depressed  area  on  dorsum Lytogaster 

Abdomen  normal 15 

15.  All  head  and  thoracic  bristles  reduced  to  setulae,  or  wanting;  antennae 

retained  in  pit-like  foveae.     (Neotropical?) Mosillus 

At  least  vertical  and  scutellar  bristles  well  developed 16 

16.  Third  antennal  joint  elongate,  decumbent;  spine  weak  or  wanting.     (South 

America  and  West  Indies) Ceropsilopa* 

Third  joint  short,  or,  if  elongate,  spine  well  developed 17 

17.  Facial  bristles  strong;  third  antennal  joint  lenticular 20 

Facial  bristles  strong;  third  antennal  joint  elongate 18 

Facial  bristles  hair-like;  third  joint  short 22 

18.  Face  with  two  pau-s  of  bristles.     (South  America.) ?  Clasiopella 

With  only  one  pair 19 

19.  Frons  and  face  oblique,  in  same  plane;  face  most  prominent  at  epistoma. 

Plagiops 
Frons  and  face  convex  in  profile;  epistoma  retreating Psilopa 

20.  Mesonotal  setulae  in  distinct  series 21 

Setulae  scattered,  not  seriated Discocerina 

21.  Third  costal  section  at  least  equal  in  length  to  second;  wings  noticeably 

pointed  at  tip  of  third  vein Atissiella 

Third  costal  section  at  most  one-half  as  long  as  second;  wings  not  pointed. 

Allotrichoma 

22.  Face  evenly  sculptured  in  distinct  transverse  furrows.     (South  America.) 

Cerometopon  Cresson' 
Face  at  most  minutely  pitted  on  the  facalia Ochtheroldea 

*  Ceropsilopa  Cresson.     Described  in  Ent.  News,  xxviii,  340,  1917. 
«  Ent.  News,  xxv,  241,  1914. 
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NOTIPHILA 

1823.     Fallen,  Dipt.  Suec.  Hydromyz.,  7. 

Here  we  have  a  genus  not  easily  confused  with  any  other.  The 
costa  extends  to,  or  only  slightly  beyond,  the  tip  of  the  third 
vein,  never  attaining  the  fourth.  The  middle  tibiae  have  three 
or  four  erect  bristles  on  their  extensor  surfaces.  The  face  is  flat 
or  gently  convex,  at  most  but  slightly  prominent  in  profile.  The 
middle  femora  of  some  males  are  noticeably  ciliate  beneath. 

Three  species  are  recognized  from  Costa  Rica. 

Table  of  Known  Central  American  Species 

1.  Middle  tibiae  with  thi'ee  extensor  bristles;  facial  bristles  confined  to  lower 

half.     {Noiiphila) 2 

Middle  tibiae  with  four  extensors;  facial  bristles  in  series  extending  to  foveal 
region;  frons  and  mesonotum  distinctly  striped.    (Agrolimna) .  .frontalis 

2.  Mesonotum  distinctly  striped,  at  least  with  a  broad  lateral  stripe 4 

Mesonotum  not  so  striped 3 

3.  Abdomen  with  two  series  of  large,  triangular  spots,  which  attain  apices  and 

lateral  margins  of  segments.     (Cuba) fulvimana 

Abdomen  with  two  or  four  series  of  small  spots erythrocera 

4.  Face  with  a  median  brown  strii)e.     (Panama) facialis 

Face  immaculate virgata 

Notiphila  erythrocera  Loew     PL  III,  fig.  1,  2. 

1878.     Notiphila  erythrocera  Loew,  Zeit.  f.  Ges.  Naturw.,  11,  194. 

This  seems  to  be  the  representative  species  of  the  northern 
neotropical  coimtries.  It  may  be  best  recognized  b}'  the  broad 
face,  pale  second  antennal  joint,  broad  face  with  one  to  three 
well  developed  bristles  each  side  and  the  immaculate,  or  at  most 
faintly  vittate,  mesonotum.  The  general  color  is  ochreous;  even 
the  browns  and  the  dark  areas  are  overcast  with  this  color.  The 
females  should  not  be  confused  with  those  of  virgata,  which  have 
the  browns  of  the  abdomen  more  or  less  shining  and  the  meso- 
notum distinctly  vittate. 

The  species  was  described  from  Cuba.  It  is  represented  by 
fifty-eight  specimens,  collected  by  sweeping  over  mud  at  the 
following  localities:  Alajuela,  September  15;  Bonnefil  Farm,  Rio 
Surubres,  October  21;  Cartago,  December  12  to  May  17;  Lagima, 
near  Cartago,  February  26;  El  Alto,  July  7;  Filadelfia,  Rio 
Tempisque,  January  18;  Guacimo,  May  6;  Juan  Vinas,  July  30; 
Peralta,  August  7  and  March  24;  Turrucares,  December  22. 
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Notiphila  virgata  Coquillett 

1900.     Notiphila  virgata  Coquillett,  Proc.  U.  S.  Nat.  Mus.,  xxii,  259. 

This  species,  in  the  male,  has  the  middle  tibiae  distinctly  ciliate 
with  comb-like  series  of  short  bristles.  The  antennae  are  mostly 
pale,  the  mesonotum  distinctly  vittate,  and  the  abdomen  with 
four  series  of  brown  spots.  It  is  very  distinct  from  erythrocera, 
and  in  general  easy  to  distinguish,  although  the  vittate  individ- 
uals of  that  species  are  often  confusing.  The  females  may,  on 
the  other  hand,  be  confused  with  the  recessive  forms  of  facialis. 

Originally  described  from  Porto  Rico.     Twenty-five  specimens 
were  collected,  mostly  over  mud,  from  the  following  localities 
Alajuela,  September  8;  Cachi,  near  Rio  Reventazon,  March  4 
Cartago,  February  19  to  May  17;  Juan  Viiias,  February  14 
Peralta,  March  24. 

Xotiphila  frontalis  Coquillett 

1904.     Notiphila  frontalis  Coquillett,  Proc.  Ent.  Soc.  Wash.,  vi,  97. 

In  this  species  the  frons  especially,  and  the  mesonotum,  are 
distinctly  vittate.  The  frontal  stripes  are  velvety  black,  the 
orbits  and  face  being  golden  yellow.  The  broad  abdominal 
bands  attain  the  apices  of  the  segments  medianly.  This  is  a 
pretty  and  well  marked  species,  probably  a  neotropical  repre- 
sentative of  the  northern  pnlchrifrons  Loew. 

Originally  described  from  Nicaragua,  and  represented  in  our 
material  by  eleven  specimens:  Banana  River,  November  9; 
Cartago,  February  19  to  May  17;  Turrucares,  December  22. 

PARALIMNA 

1862.     Loew,  Mon.  Dipt.  N.  Am.,  i,  138. 

This  genus  is  well  represented  in  Costa  Rica.  The  species, 
however,  are  difficult  to  determine,  and  my  recent  revision  of  this 
genus  should  be  consulted  by  the  student  who  desires  to  become 
more  acquainted  with  the  species.  In  this  paper  I  will  give  only 
a  table  of  the  species  known  to  occur  in  Costa  Rica,  with  a  list 
of  the  material  examined  and  some  pertinent  notes.  The  genus 
is  characterized  by  the  presence  of  three  extensor  bristles  on  the 
middle  tibiae  and  the  continuation  of  the  costa  to  the  fourth  vein. 
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Table  of  Costa  Rican  Species 

1.  Pleura  and  venter  more  or  less  cinereous,  contrasting  with  the  dorsum;  face 

large,  swollen  and  prominent 2 

The  entire   thorax   and  venter,  dark,    unicolorous;   face  less  prominent. 

Opaque  species decipiens 

Shining  species obscura 

2.  Second  antennal  joint  with  a  flattened,  mostly  silvery,  area  above  at  apex .  .  3 
Second  joint  normal,  without  such  area 4 

3.  Frons  horizontal;  face  dark puncticornis 

Frons  convex;  face  white argyrostoma 

4.  Fore  femora  of  males  more  or  less  constricted  beneath  on  apical  thu-d,  and 

with  a  mesal  series  of  curved,  flattened  bristles ;  females  with  face  seri- 
ceous, light  in  color ciliata 

Fore  femora  normal;  face  gray  to  brown 5 

5.  Face,  except  foveae  and  parafacials,  entirely  dark  brown.  .  .  .brunneiceps 
Face  mostly  cinereous  or  yellowish  brown meridionalis 

Paraliinna  (Phaiosterna)  decipiens  Loew 

1878.     Paralimna  decipiens  Loew,  Zeit.  f.  Ges.  Naturf.,  1878,  195,  [Texas]. 

1916.     Phaiosterna  decipiens  Cresson,  Tr.  Amer.  Ent.  Soc.,  xlii,  108. 

This  and  the  following  form  constitute  a  group,  which  I  have 
given  the  subgeneric  name  of  Phaiosterna.  They  are  separated 
from  the  other  species  by  the  absence  of  any  decided  gray  or 
white  dusting.  The  abdominal  segments  may  have  olivaceous 
tinged  bands,  but  no  other  parts  are  so  marked,  at  least  not 
with  gray  or  white. 

In  this  species  the  variation  in  the  amount  of  opacity  or  pruin- 
osity,  and  in  the  color  of  the  same,  ranges  from  dark  brown  to 
golden  brown.  The  light  abdominal  bands  are  sometimes  so 
broad  that  they  occupy  the  entire  segment.  Abraded  specimens 
may  have  the  thorax  shining,  so  that  there  is  some  danger  in  con- 
fusing these  with  the  next  species,  therefore  care  should  be  used 
in  determining  such  material. 

The  species  is  well  distril)utcd  in  Neotropical  North  America. 

Sixteen  specimens  were  collected  from  the  following  localities: 
Muddy  bank  of  Rio  Tempisque,  Filadelfia,  January  18;  Santa 
Cruz,  Rio  de  la  Cafias,  January  30;  Along  ditch  in  Cartago,  May 
25  and  July  4. 

Paralimna   (Phaiosterna)   obscura  \\'illi8ton 

1896.     Paralimna  obscura  Williston,  Tr.  Ent.  Soc.  London,  1896,  391,  [St. 

Vincent]. 
1916.     Phaiosterna  obscura  Cresson,  Tr.  Ent.  Am.  Ent.  Soc,  xlii,  109. 
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This  is  not  considered  a  very  well  defined  species.  The  typical 
specimens,  however,  are  easily  determined  by  the  total  absence  of 
poUinose  surfaces,  except  perhaps  on  the  face  and  pleura.  There 
may  be  faint  dustings  of  pollen  but  never  so  as  to  obscure  the 
shining  surfaces. 

This  form  is  known  to  range  south  to  Paraguay.  Three  speci- 
mens were  collected  in  Costa  Rica  at  the  following  localities: 
Muddy  bank  of  Rio  Tempisque,  Filadelfia,  January  18;  Santa 
Cruz,  Rio  de  la  Canas,  January  30. 

Paralinina  ciliata  Cresson         PI.  Ill,  fig.  4. 

1916.     Paralimna  ciliata  Cresson,  Tr.  Am.  Ent.  Soc,  Ixii,  111. 

A  species  belonging  to  a  group  in  which  the  males  have  the 
fore  femora  distinctly  ciliate  beneath  with  flattened,  curved 
hairs.  The  females  are  difficult  to  separate  from  those  of  meri- 
dionalis,  but  the  face  here  is  sericeous,  light  gray  or  yellowish  to 
nearly  white. 

Described  from  Costa  Rica  and  is  represented  by  twelve  speci- 
mens: Near  upper  reservoir.  Banana  River,  November  9;  Over 
mud,  Cartago,  October  27  to  January  3;  Over  mud  on  southern 
slope  of  Irazu,  north  of  Cartago,  December  15. 

Paralimxia  meridionalis  Cresson         PI.  Ill,  fig.  3. 

1916.     Paralimna  meridionalis  Cresson,  Tr.  Am.  Ent.  Soc,  xlii,  119. 

This  species  seems  to  represent  appendiculata  in  the  Neotropi- 
cal Region.  It  ranges  from  Guatemala  to  Argentina,  while 
appendiculata  ranges  northward.  It  is  possible  that  appendic- 
ulata will  be  found  in  Costa  Rica.  The  present  species  is  the 
one  likely  to  be  most  abundant  in  the  neotropics  and  is  distin- 
guished by  the  general  dark  color;  the  face  is  dull  gray,  not 
sericeous,  with  the  usual  three  dark  dashes  of  brown  or  yellow. 
The  legs  are  not  furnished  with  any  peculiar  bristles,  but  the  fore 
femora  are  ciliate  with  closely  set  bristles. 

Originally  described  from  Costa  Rica  and  represented  by 
thirty  specimens:  Alajuela,  September  15;  Upper  Reservoir, 
Banana  River,  November  9;  Stagnant  pool  on  bank  of  Rio  Reven- 
tazon,  Cachi,  March  10;  Cartago,  July  4  to  December  12;  Irazii 
Volcano,  December  15;  La  Carpentera,  December  4;  Bonnefil 
Farm,  Rio  Surubres,  October  21;  Turrucares,  December  21. 
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Paralimna  brunneiceps  Cresson 

191G.     Paralimna  hruuneiceps  Crosson,  Tr.  Am.  Ent.  Soc,  xlii,  120. 

A  species  in  general  similar  to  meridionalis,  but  the  face,  with 
the  exception  of  the  orbits  and  foveae,  is  evenly  dark  brown.  It 
may  prove  to  be  onh^  a  variety  of  that  species. 

Originally  described  from  Costa  Rica  and  represented  by  ten 
specimens:  Alajuela,  Septembers  to  15;  Rio  Siquiares,  December 
19;  Tiirrucares,  December  22;  Bonnefil  Farm,  Rio  Siiriibres, 
October  21. 

Paralimna  argyrostoma  Cresson 

1916.     Paralimna  argyrostoma  Cresson,  Tr.  Am.  Ent.  Soc,  xlii,  120. 

This  well  marked  species,  known  only  from  Costa  Rica,  has 
the  face  silvery  white  and  the  general  body  color  olivaceous,  not 
brown,  and  a  silvery  spot  on  the  upper  apical  angle  of  the  second 
antennal  joint.     This  should  not  be  confused  with  the  next  species. 

Eight  specimens  collected :  Near  upper  reservoir.  Banana  River, 
November  9;  Rio  Aranjuez,  Puntarenas,  September  15,  1905, 
(F.  Knab),  [U.  S.  N.  M.]. 

Paralimna  puncticornis  Cresson 

1916.     Paralimna  puncticornis  Cresson,  Tr.  Am.  Ent.  Soc,  xlii,  121. 

This  species  also  has  the  silvery  spot  on  the  second  antennal 
joint,  but  is  darker  than  the  preceding,  more  brownish,  not  green- 
ish, and  the  face  is  dark,  hardly  grayish.  It  has  the  frons  rather 
horizontal,  but  the  eyes  are  round  and  large. 

It  is  known  to  range  south  to  Colombia.  Onl}'  one  specimen 
seen  from  Costa  Rica:  Peralta,  March  24. 

HYDRELLIA 

1830.     Desvoidy,  Myod.,  730. 

A  genus  closely  resembling  Notiphila  in  general  characters,  but 
the  species  are  much  smaller,  with  pilose  eyes;  the  costa  extends 
to  fourth  vein,  and  the  middle  tibiae  are  not  possessed  of  the 
characteristic  extensor  bristles. 

The  species  known  from  Costa  Rica  may  be  separated  as  fol- 
lows: 

Palpi  l)l:u;"k. 

Only  one  dorso-central,  excluding  prescutellar  pair;  frontal  stripes  velvety 

black;    face    densely    silvery-white tibialis 

Two  such  bristles;  face  dull  ochreous  to  black calverti 
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Palpi  yellow. 

Second  antennal  joint  of  male  with  distinct  spine;  fore  femora  of  female 

with  series  of  blunt  spines  on  inner  flexor  margin spinicomis 

Without  such  characters hypoleuca 

Hydrellia  tibialis  Cresson 

1917.     Hydrellia  tibialis  Cresson,  Ent.  NewS,  xxviii,  341. 

This  species  is  easily  distinguished  by  the  characters  given  in 
the  table  of  species.  The  Costa  Rican  specimens  seem  to  be 
identical  with  the  type,  although  perhaps  slightly  more  shining 
and  somewhat  smaller. 

Represented  by  two  specimens,  collected  over  mud  in  Cartago, 
Decehiber  12. 

Hydrellia  calverti  new  species 

Black;  extreme  bases  of  tarsi  pale;  halteres  lemon  yellow.  Wings  hyaline. 
Shining,  metallic  green.  Frontal  stripes  opaque,  black.  Lunule  and  face 
opaque,  sericeous,  ochreous  to  black.  Pleura  grajdsh.  Femora  brownish. 
All  tibiae  silvery  on  outside. 

Face  roundly  carinated  above,  slightly  swollen  below;  twice  as  long  as  broad, 
with  two  to  four  bristles  on  each  side.  Mesonotal  bristles  strong;  dorso- 
centrals  1:1.  Middle  tibiae  not  enlarged.  Second  costal  section  slightly 
longer  than  third.     Length. — 1.5  mm. 

Type.  —  cf;  Bonnefil  Farm,  Rio  Surubres,  Costa  Rica,  October 
20,  1909,  (sweeping  at  800  ft.  alt.),  [Type  No.  6120]. 
.Hydrellia  spinicornis  new  species         PI.  Ill,  fig.  5. 

In  general  respects  similar  to  hypoleuca  Lw. 

Black;  palpi,  joints  of  femora  and  tibiae  and  bases  of  tarsi,  pale.  Halteres 
yellowish  white.  Wings  subhyaline,  brownish  with  black  veins.  Opaque; 
mesonotum,  scutellum  and  abdomen  somewhat  shining.  Dorsal  surfaces 
brownish  pollinose.  Face  and  lunule  white;  occiput  below,  pleura,  venter, 
femora,  and  tibiae  light  gray. 

Face  flat  or  slightly  convex  below,  with  five  to  seven  bristles  on  each  side. 
Antennae  of  male  with  second  joint  distinctly  produced  at  angle  and  furnished 
with  distinct  spine.  Dorso-centrals  arranged  0: 1,  near  sutm-e.  Fore  femora 
of  female  with  series  of  minute,  blunt  spines  on  apical  portion  of  inner  flexor 
margin.     Length. — 2.25  mm. 

Type. — cf ;  Alajuela,  Costa  Rica,  September  15,  1909,  (sweep- 
ings at  3100  ft.  alt.),  [Type  No.  6121].  Paratypes.—l  d" ,  I  9  ; 
topotypical. 

Another  female,  along  ditch  at  Cartago,  May  17,  also  belongs 
here. 
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Hydrellia  hypoleuca  Loew 

1862.      Hydrellia  hypoleuca  Loew,  Mon.  Dipt.  N.  Am.,  i,  1.51. 
1862.     Hydrellia  scapularis  Loew,  Mon.  Dipt.  N.  Am.,  i,  152. 

I  cannot  separate  the  Costa  Rican  specimens  specifically  from 
those  found  in  the  United  States.  The  species  is  very  variable, 
and  probably  is  a  variety  of  the  European  griseola.  The  color 
of  the  face  ranges  from  white  to  yellow  or  golden,  and  perhaps 
specimens  will  be  found  with  it  nearly  black,  as  in  variety  obscur- 
iceps  Loew. 

The  above  synonymy  is  suggested  and  is  probably  correct. 
The  form  with  yellow  face  has  been  described  as  scapularis. 

The  species  is  represented  by  seven  specimens:  Over  mud  at 
Cartago,  INIay  17,  July  4,  and  November  21 ;  Laguna  del  Dirumbo, 
southern  slope  of  Irazu,  July  1.3. 

NOSTIMA 

1900.     Coquillett,  Can.  Ent.,  xxxii,  35. 

Closely  allied  to  Philygria,  if  not  congeneric.  The  only  constant 
character  I  can  find  is  the  presence  of  but  two  pair  of  dorso- 
centrals,  and  generally  the  arista  has  long  hairs  above. 

Two  species  are  known  from  Costa  Rica,  and  may  be  separated 
as  follows: 

Wings  hyaline;  legs  entirely  pale iminaculata 

Wings  blackish,  marked  with  numerous  rounded  white  spots;  legs  spotted. 

slossonae 

Xostitna  slossonae  Coquillett         PL  III,  fig.  15. 

1900.     Nostima  slossonae  Coquillett,  Can.  Ent.,  xxxii,  35,  (Florida). 

1914     Philygria  calverti  Cresson,  Ent.  News,  xxv,  274,  pi.  x,  f.  2,  (Costa  Rica). 

This  is  the  prettiest  species  of  the  genus,  and  cannot  be  mis- 
taken when  once  seen.  The  conspicuously  marked  wings  and 
the  gray  spotted  mcsonotum  and  abdomen  are  very  character- 
istic. 

Represented  by  two  specimens:  Alajuela,  September  15,  and 
Juan  Villas,  April  28  (at  l)rook  near  woods). 

Nostima  immaculata  new  species 

This  species  may  be  easily  distinguished  by  the  opaque,  immac- 
ulate frons  and  mesonotum,  shining  abdomen  and  immaculate 
wings. 
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Black,  face  medianly,  antennae  except  upper  margin  of  third,  palpi,  halteres 
and  legs,  yellow. 

Opaque;  abdomen,  especially  segments  four  to  six  polished.  Frons  and 
mesonotum  brown.  Face  and  cheeks  yellow  or  grayish;  occiput  and  pleura 
cinereous ;  facial  orbits,  apical  margin  of  third  and  apical  spot  on  fifth  abdom- 
inal segment,  silvery. 

Face  vertical,  lower  part  convex,  scarcely  prominent.  Cheeks  broad  as 
third  antcnnal  joint.  Ai'ista  with  eight  long  hairs  above.  Abdominal  seg- 
ments four  and  five  subequal  in  length.  Wings  hyaline,  immaculate  with 
costal  sections  two  and  thi*ee  subequal;  penultimate  section  of  vein  four  t^vice 
as  long  as  posterior  cross  vein.     Length. — 1.25  mm. 

Type. — cf ;  Bonnefil  Farm,  Rio  Surubres,  Costa  Rica,  October 
20,  1909,  (sweeping,  800  ft.  alt.),  [A.  N.  S.  P.  No.  C122]. 

A  topotypical  female  in  poor  condition  shows  three  apical 
silvery  spots  on  segment  four  and  one  or  three  on  five.  There 
may  be  similar  spots  on  two  and  three. 

ILYTHEA 

1839.     Haliday,  An.  Nat.  Hist.,  iii,  408. 

This  genus  is  well  characterized  by  the  broad  face  with  its 
nose-like  carina,  and  the  spotted,  thick  veined  wings.  The  spe- 
cies should  not  be  confused  with  those  of  Scatella  with  similarly 
marked  wings.  The  genus  is  well  represented  in  Costa  Rica, 
and  the  known  species  may  be  separated  as  follows: 

1.  Second  costal  section  more  than  three  times  as  long  as  third;  veins  two  and 

thi-ec  parallel;  femora  black caniceps 

Second  costal  section  not  twice  as  long  as  third;  veins  two  and  three  mark- 
edly divergent ;  femora  mostly  pale 2 

2.  Wings  with  four  brown  .spots  in  first  posterior  cell,  excluding  costal  cloud. 

calverti 
First  posterior  cell  with  only  three  spots 3 

3.  Wings  -ndth  two  brown  spots  between  apices  of  veins  two  and  three. 

fenestralis 
Wing  with  but  one  spot  between  these  veins. 

Abdomen  shining,  jet  black flavipes 

Abdomen  subopaque,  brownish obscura 

Ilythea  caniceps  new  species 

Similar  in  structural  and  most  color  characters  to  spilota  Curtis,  which  I 
have  seen  from  North  America.  It  differs,  however,  in  the  frons  being  shorter 
and  broader  in  proportion;  face  narrower  and  longer  and  white  or  nearly  sil- 
very, wholly  or  nearly  so,  at  least  the  orbits  always  silvery.  This  color  is  seen 
when  viewed  from  above,  the  upper  face  and  tubercle  remaining  brownish. 
The  mesonotum  and  scutellum  are  more  metallic;  the  abdomen  shining  with 
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rather  faint  bluish  tinge;  knees,  tibiae,  and  tarsi,  except  apices,  pale.    Length. — 
2  to  2.3  mm. 

Tijye. —  cf ;  Cartago,  Costa  Rica,  jNIay  25,  1909,  (along  ditch), 
[Type  No.  6175].     Paratypes. — 1  cT',  2  9,  topotypical. 

Also  represented  by  seven  specimens  collected  Maj^  17,  over 
ditches  in  Cartago  and  June  15,  over  mud  on  the  southern  slope 
of  Irazu  near  the  road  to  the  crater. 
Ilythea  calrerti  new  species 

A  species  distinguished  by  the  short  second  vein  and  the  large 
roundish  hyaline  spots  in  the  wing. 

Black;  antennae  except  bases  and  apices,  mouth  parts,  legs  including  coxae, 
and  halteres,  yellowish.  Shining,  more  or  less  metallic  tinged,  especially  the 
mesonotum  and  frons.  Wings  infuscated  with  large,  round,  white  or  hyaline 
spots  between  the  veins.  Face  sparingly  yellowish,  sericeous;  polished  above 
the  hump.  Thorax  and  abdomen  sparingly  golden.  Second  and  third  costal 
sections  subequal.  Marginal  cell  with  two,  submarginal  with  one,  and  first 
posterior  cell  with  four,  isolated  brown  spots.     Length. — 1..5  mm. 

Type. — ^9  ;  Filadelfia,  Costa  Rica,  January  18,  1910,  (muddy 
beach  of  Rio  Tempisque),  [Type  No.  6123]. 

Another  female  from  Juan  Vinas,  April  28,  collected  at  a  brook 
near  woods. 

Ilythea  fenestralis  new  species         PI.  Ill,  fig.  21. 

Similar  to  calverti,  but  the  hyaline  areas  are  much  l^roader  and  more  quad- 
rate than  the  infuscated  interspaces,  and  arranged  more  or  less  to  form  fasciae 
across  the  wings. 

Black;  antennae,  mouth  parts,  halteres,  legs,  and  sometimes  face  below,  tawnj\ 
Shining  above,  sparingly  brown  pruinose  below.  Frons  and  mesonotum,  and 
scutellum  strongly  tinged  with  metallic  blue  and  purple.  Face  white  and 
brown,  sericeous.  Cheeks  as  broad  as  antennae.  Wings  with  venation  and 
maculation  as  figured.     Length. — -Lo  to  2  mm. 

Type. —  6^;  Cartago,  Costa  Rica,  ^Nlay  25,  1909,  (along  ditch), 
[Type  No.  6124]. 

Also  represented  l^y  three  specimens:  Guacimo,  June  6,  and 
over  mud  at  Turrucares,  December  22. 
Ilythea  flavipes  Williston         PI.  Ill,  figs.  19,  20. 
iSUti.     Ih/thca  Jlavipv.'i  ^\■illiston,  Trans.  Ent.  Sec.  London,  1S9G,  403. 

Although  1  am  not  al)solutely  certain  that  the  series  before  me 
lielongs  to  this  species,  there  is  very  good  reason  to  think  it  will 
prove  to  be  such.  The  species,  as  we  understand  it,  may  be 
readily  distinguished  bj'  the  characters  given  in  the  table  of 
species. 
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The  species  was  originally"  described  from  St.  Vincent,  West 
Indies.  It  is  here  represented  by  a  good  series  of  sixteen  speci- 
mens, collected  on  the  muddy  beach  of  Rio  Tempisque,  Filadelfia, 
January  18. 

Ilythea  obscura  new  species 

Similar  to  flavipes  but  more  opaque;  the  yellowish  dust  being  denser,  and  the 
abdomen  subopaque,  olivaceous  and  dusted  with  brown;  not  polished  and  jet 
black.     The  wing  maculation  is  the  same  as  in  that  species. 

Type. — d^;  Filadelfia,  Costa  Rica,  January  18,  1910,  (muddy 
beach  of  Rio  Tempisque),  [Type  No.  6125].  Paratopes. —  2cf , 
topotypical. 

Also  a  male  belonging  here,  from  Banana  River,  November  9. 

PSILOPA 

1823.     Fallen,  Dipt.  Suec,  Hydrom.,  6. 

The  species  of  this  genus  are  mostly  shining  black,  rarely  pale 
in  color,  destitute  of  dense  pruinose  vesture.  The  face  is  evenly 
convex,  retreating  below,  rarely  and  only  weakly  foveolate,  with 
only  one  facial  bristle.  Antennae  with  strongly  developed  spine 
on  second  joint,  and  third  usually  distinctly  longer  than  broad. 
Mesonotum  with  setulae  arranged  in  well  defined  rows,  and  no 
dorsal  bristles  except  the  usual  prescutellar  pair. 

The  species  should  not  be  confused  with  those  of  Ochtheroidea 
and  other  allies  near  Discocerina.  They  may,  however,  be  some- 
what difficult  to  separate  from  those  of  the  closer  allied  genera,  as 
Clasiopella  and  Typopsilopa.  Of  the  genus  Psilopa,  as  here  re- 
stricted, there  are  only  two  species  known  from  Costa  Rica,  but 
no  doubt  others  occur  there.  These  two  may  be  separated  as 
follows : 

Fore  coxae,  middle  and  hind  tibiae,  pale,  fore  femora  black;  face  narrow  and 
transversely  wrinkled willistoni 

Fore  coxae  and  all  femora  and  tibiae  black;  face  broad  and  highly  polished. 

meridionalis 

Psilopa  meridionalis  new  species 

Black;  antennae  except  apices  of  third  joint,  knees,  apices  of  tibiae  and 
basal  joints  of  tarsi,  pale.  Wings  yellowish  or  whitish,  blackened  at  extreme 
base,  iridescent,  with  j^ellow  veins. 

Shining,  more  or  less  metallic  tinged.  Face  higlily  polished,  evenly  convex, 
with  bristles  below  middle  of  profile.  Mesonotum  faintly  sculptured.  Second 
and  third  costal  sections  subequal.     Length. — 2.8  to  3  mm. 
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Type. —  cf ;  Cartago,  Costa  Rica,  May  17,  1909,  (along  ditch), 
[Type  No.  6126].     Parahjpes. —  3  cf ,  1  9  ,  topotypical. 

Six  specimens  were  also  collected  from  the  following  localities: 
Cartago,  July  4;  Laguna  de  Ochomogo,  El  Alto,  July  4;  Near 
brook  Toyogres,  southern  slope  of  Irazii,  April  6. 

This  species  is  probably  the  neotropical  representative,  or  a 
subspecies,  of  the  northern  aeneonigra  Lw. 

Psilopa  willistoni  new  name 

1896.     PsiZopa  njgrnmana  WiUiston,  Tr.  Ent.  Soc.  London,  1896,  393  [nee  Noti- 
phila  (Ephygrobia)  nigrimana  v.  Ros.,  1861]. 

This  species  belongs  to  a  group  comprising  species  which  have 
the  fore  tarsi  somewhat  dilated  and  always  black;  the  face  is 
narrow,  transversely  convex  and  more  or  less  rugulose,  with  the 
bristles  situated  near  the  middle  of  the  profile.  The  present 
species  is  recognized  l)}^  the  j^ellow  fore  coxae,  black  femora  and 
immaculate  wings. 

Two  specimens  were  collected  on  the  muddy  beach  of  Rio 
Tempisque  at  Filadelfia,  January  18. 

The  synonymy  of  nigrimana  is  possible  on  account  of  the  synon- 
ymy of  the  genera  Psilopa  and  Ephygrohia.  This  situation  neces- 
sitated the  creation  of  a  new  name  for  Williston's  species. 

TYPOPSILOPA 

1916.     Cre.sson,  Ent.  News,  xxvii,  147. 

Allied  to  Psilopa,  but  with  two  i)airs  of  well  deveIo|)ed  dorso- 
central  bristles,  exclusive  of  the  usual  prescutellar  pair. 
Typopsilopa  flavitarsis  Cresson         PI.  Ill,  fig.  7. 
1916.     Typojmlopa  flui'itarsis  Cresson,  Ent.  News,  xxvii,  147,  (Arizona). 

Very  similar  to  Psilopa  atra  Loew  of  the  United  States  which 
belongs  to  this  genus,  but  the  frons  is  very  much  obscured,  caus- 
ing the  frontalia  to  be  less  distinct;  the  face  is  longer,  more 
obscured  and  wrinkled  with  the  bristles  situated  higher.  All 
tarsi  are  yellow.     Length. — 3  mm. 

One  specimen:  Near  pond  at  Peralta,  July  7. 

PLAGIOPS  new  genus 

Belonging  to  the  group  Psilopini  and  closely  related  to  Dis- 
comyza,  Clanoneurum  and  Peltopsilopa.  It  is  recognized  by  the 
oblique  head  with  the  smooth,  ]^olishcd  face,  which  is  nearly 
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straight  but  oblique  in  profile,  and  most  prominent  at  the  epi- 
stoma.  The  mesonotum  is  flattened  and  the  scutellum  large  and 
rounded  in  outline.  The  mesonotal  setulae  are  arranged  in  well 
separated  rows.     In  other  characters  it  is  similar  to  Psilopa. 

Genotype. — Plagiops  nitidifrons  new  species. 
Plagiops  nitidifrons  new  species         PI.  Ill,  fig.  12.  '       . 

Black;  antennae,  apices  of  tibiae,  and  all  tarsi,  pale.  Halteres  black. 
Wings  yellow,  hyaline  with  bases  as  far  as  middle  of  costal  cell  and  small  cross 
vein  and  basal  third  of  anal  cell  blackened;  apex  of  costal  cell  clear;  veins 
pale.  Shining,  with  frons,  face,  and  abdomen,  highly  polished  and  metallic 
tinged.  Mesonotum  with  transverse  micro-rugose  sculpturing;  scutellum 
convex,  slightly  sculptured,  broader  than  long.     Length. — 2.2  mm. 

Type. —  cf ;  Guacimo,  Costa  Rica,  June  6,  1909,  [Type  No. 
6127].     Paratypes. — 1  9  ?,  topotypical. 

Two  more  specimens  of  this  species  were  also  collected  :  Over 
mud  at  Peralta,  August  7,  and  at  Alajuela,  September  15. 

ALLOTRICHOMA  Becker 
1896.     Allotrichoma  Becker,  Bcrl.  Ent.  Zeit.,  .xli,  121. 

This  genus  is  allied  to  Discocerina,  but  the  face  is  subtubercu- 
late,  or  rather  prominent  medianly  in  form  of  a  subconical,  but 
not  noticeably  shining,  tubercle.  This  character  is  not  so  prom- 
inent in  the  known  Costa  Kican  species,  but  is  quite  evident.  In 
some  species  this  tubercle  is  lovy,  causing  the  lower  portion  of  the 
face  to  become  protruding,  but  there  is  always  an  evident  reces- 
sion of  the  epistoma. 

Only  the  following  species  is  known  to  occur  in  Costa  Rica. 

Allotrichoma  abdominalis  Williston         PI.  Ill,  fig.  6. 

1896.  Hecamede  abdominalis  Williston,  Trans.  Ent.  Soc.  London,  1896,  398. 

1897.  Allotrichoma  abdominalis  Williston,  Kans.  Univ.  Quart.,  vi,  4. 

A  species  distinguished  by  having  the  face  carinated  above  the 
tubercle,  and  the  third  and  fourth  abdominal  segments  con- 
spicuously silvery-white,  which,  in  well  preserved  specimens,  are 
in  strong  contrast  with  the  opaque  brown  basal  segments  and 
the  mesonotum.     Length. — 1.5  mm. 

Eight  specimens  collected  at  Cartago,  February  19,  and  over 
mud  along  the  Rio  de  las  Canas,  near  Santa  Cruz,  January  30. 
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ATISSIELLA  new  genus 

Similar  to  Atissa,  as  based  on  its  type  species  Ephijdra  pyg- 
maea  Haliday,  but  very  distinct  in  the  structure  of  the  face  and 
in  the  arrangement  of  the  facial  bristles. 

Face  conically  prominent,  but  epistoma  retreating;  the  prominence  bearing 
a  pair  of  stout  up  curved  bristles.  There  is  also  a  series  of  two  or  more  down 
curved  bristles  below,  and  a  series  of  dorso-laterally  curved  hairs  along  the 
orbital  groove.  ^\'ings  long,  over-reaching  the  abdomen.  Second  vein  short, 
so  that  the  third  costal  section  is  much  longer  than  the  second.  Third  vein 
ending  in  the  costa  at  the  pointed  apex  of  the  wing. 

Genotype:  Atissiella  setulosa  new  species. 

Atissiella  setulosa  new  species        PI.  Ill,  fig.  9. 

Black,  more  or  less  brown  pruinose,  slightly  shining  except  the  head.  Third 
antennal  joint  sometimes  yellowish  below,  basally.  Halteres  yellow.  Basal 
segment  of  hind  tarsi  yellowish.     Wings  immaculate,  obscure  hyaline. 

Mesonotum  with  a  transverse  series  of  six  bristles  just  behind  the  sutural 
region.  Fifth  abdominal  segment  of  male  pointed,  triangular.  Length. — 
1  mm. 

Typc—d",  Cartago,  Costa  Rica.  July  4,  1909,  [A.  N.  S.  Type 
No.  6128].  Paratypes.~l  &,l  9  ,  Cartago,  December  12,  1909, 
(sweeping  over  mud);  1  cT,  Juan  Vinas,  2600  ft.  alt.,  April  28, 
1910,  (at  brook  near  woods). 

DISCOCERINA 

1835.     Macquart,  Hist.  Nat.,  Dipt.,  ii,  527. 

1844.     Stenhammar,  Hand.  K.  Sven.  Vet.  Akad.,  251  {Clasiopa). 

AlHed  to  Psilopu.  The  structure  of  the  face  and  the  form  of 
the  third  antennal  joint  are  the  best  characters  for  separating  the 
two  genera.  In  this  genus  the  former  is  usually  deeply  l)ifoveo- 
lated  above,  in  profile  prominent  medianly,  then  evenly  retreat- 
ing to  the  epistoma,  with  a  scries  of  two  or  mon^  up-curved,  more 
or  less  converging  bristles  each  side.  Antennae  short,  third 
joint  hardly  ever  longer  than  broad,  usually  not  larger  than  second ; 
spine  of  second  usually  minute.  However,  most  of  the  species 
may  be  distinguished  by  the  opaque,  pruinose  thorax  and  irregu- 
larh'  arranged  acrostichal  setulae.  In  Psilopa  the  species  are 
more  shining;  facial  foveae  weak  if  developed,  face  not  trans- 
versely prominent  medianly,  antl  the  bi-istles  limited  to  one  on 
each  side. 
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Table  of  Costa  Rican  Species 

1.  Face  seen  from  above  with  stripes  or  series  of  silvery  or  white  spots 2 

Face  unicolorous 5 

2.  Face  shining  black  with,  two  silvery  stripes;  frons  opaque,  metallic  colored 

with  orbits  and  preocellar  dash  velvety  black nana 

Face  with  three  narrow  stripes  and  orbits  silvery;  frons  evenly  shining  or 

brownish 3 

Facial  and  frontal  orbits  silvery;  mesofacial  area  yellowish  and  separated 

from  orbits  by  a  black  stripe pulchra 

3.  Opaque  species  4 

Shining  black  species nitida 

4.  Second  costal  section  at  least  twice  as  long  as  third;  large  species  (2.25  mm.). 

nepos 
This  section  at  most  sUghtly  longer  than  third;  smaller  species  (1.7  mm.). 

trilineata 

5.  Fore  femora  with  short  spines  beneath;  cheeks  very  broad aenea 

Femora  without  spines;  cheeks  narrow    6 

6.  Opaque  species  with  silver}^  orbits;  abdomen  velvet}^  black,  with  apex  con- 

spicuously white  or  silvery;  cheeks  narrow    leucoprocta 

Not  so  colored    7 

7.  Face  with  secondary  series  of  minute  out-curved  bristles;  orbits  broad  and 

black,  silvery setulosa 

Without  secondary  series  of  facial  bristles;  orbits  pale obscurella 

Discocerina  nana  Williston 

1896.     Discocerina  7iana'\\ iUiston,  Trans.  Ent.  Soc.  London,  1896,  396,  (St. 
Vincent). 

This  pretty  species,  belonging  to  a  group  in  which  the  orbits 
are  conspicuously  silver^',  is  distinguished  by  the  opaque,  velvety 
black  frons  contrasted  with  the  two  greenish  or  bluish  stripes, 
and  the  long  narrow  face  with  the  median  area  shining  black, 
margined  laterally  with  the  narrow  silvery  orbits.  The  general 
color  is  shining  black,  with  antennae,  halteres  and  tarsi  pale. 

One  specimen;  Juan  Viiias,  April  28,  1910,  (at  brook  near 
woods). 

Discocerina  pulchra  new  species 

Black;  antennae  except  apices,  palpi,  knees,  apices  of  tibiae,  and  tarsi  except 
apices,  pale.     Halteres  white.     Wings  hyaUne  with  pale  veins. 

Frons  opaque,  brownish  with  lower  orbits  silvery.  Face  opaque,  yellowish 
medianly  with  shining  black,  sublateral  stripe  and  broad  silvery  orbits.  Meso- 
notum  subopaque,  olivaceous;  pleura  sparingly  grajdsh.  Abdomen  shining 
black.  Face  -with,  uppermost  pair  of  facial  bristles  approximate  and  cruciate, 
next  lower,  up-curved  mesally,  also  another  series  of  three  to  four  laterally  up- 
curved  bristles.     Length. — 1.5  mm. 
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Type. —  cT ;  Turrucarcs,  Costa  Rica,  December  22,  1909, 
(sweeping  over  mud),  [Tj-pe  No.  6129]. 

Another  specimen  belonging  to  this  species  was  collected  along 
a  ditch  in  Cartago,  May  25. 

Discocerina  nitida  new  species         PL  III,  fig.  8. 

Black;  antennae  except  apex  above,  sometimes  facial  orbits,  knees,  apices 
of  tibiae,  and  all  tarsi,  pale.  Haltercs  white.  Wings  hyaline  with  yellow 
veins. 

Shining;  upper  surfaces  sparingly  dusted  with  brown,  lower  surfaces  polished. 
Face  beneath  antennae,  narrow  orbits,  a  narrow  median  stripe,  and  a  sub- 
lateral  series  of  occasionally  coalescing  spots,  silvery.  Mesonotum  with  or 
without  greenish  tinge.     Abdomen  black.     Length. — 1.5  to  2  mm. 

Type. —  cf  ;  Guapiles,  Costa  Rica,  June  4,  1909,  (creek  in  forest 
south  of  town,  1100  ft.  alt.),  [Type  Xo.  6130].  Paratypes.—  3  d^, 
3   9  ,  topotypical. 

The  species  is  also  represented  by  seven  specimens,  collected 
at:  Filadelfia,  January  18,  on  the  muddy  bank  of  Rio  Tempisque, 
and  Juan  Vinas,  April  28,  at  a  brook  near  woods. 

Discocerina  nepos  new  species 

Similar  to  trilineata  but  larger,  not  so  densely  opaque  on  mesonotum  and 
frons.  The  latter  above  the  antennae,  and  the  parafacials  more  distinctly 
yellowish;  the  latter  extending  above  and  differentiating  the  frontaha.  Median 
white  facial  stripes  broader,  but  orbits  very  narrowly  silvery.  Prescutellar 
bristles  strong  and  supra-alars  well  developed.  Knees  and  tibiae  entirely 
black.  Third  costal  section  nearly  three  times  as  long  as  second.  Length. — 
2.25  mm. 

Type. —  9  ;  Southern  slope  of  Irazu,  near  Cartago,  Costa  Rica, 
5000  ft.  alt.,  December  15,  1909,  [Type  No.  6131]. 

Discocerina  trilineata  new  species 

Black;  frons  at  antennae,  antennae  interiorly,  parafacials,  palpi,  knees, 
apices  of  tibiae,  and  tarsi  except  apices,  pale.  Halteres  white.  Wings  hyaline 
with  yellow  veins. 

Opaque;  abdomen  shining,  or  brownish  pruinose  on  middle  of  dorsum;  fem- 
ora and  tibiae  shining.  Frons  yellowish  brown  with  lower  orbits  narrowly 
silvery;  face  with  three  conspicuous,  longitudinal,  median  stripes  and  narrow 
•orbits,  densely  silvery;  occiputal  area  whitish.  Mesonotum  and  scutellum 
densely  yellowish  brown.     Length. — 1.7  mm. 

Type. —  cf ;  Juan  A'ifias,  Costa  Rica,  April  28,  1910,  (at  brook 
near  wood,  2600  ft.  alt.),  [Type  No.  6132].  Paraiypcs.—  1  d" , 
1   9  ;  topotypical. 
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Discocerina  leucoprocta  subspecies  incisa  Coquillett 

1902.     Discocerina  incisa  Coquillett,  Journ.  N.  Y.  Ent.  Soc,  x,  182. 

Very  similar  to  the  typical  form.  However,  the  face  is  nar- 
rower, yellowish  with  broad,  conspicuous  silvery  orbits,  the  third 
and  fourth  abdominal  segments  with  basal  angles  cinereous  and 
more  or  less  encroaching  on  the  dorsum.  The  second  and  third 
costal  sectioYis  subequal. 

The  typical  form,  leucoprocta,  may  be  distinguished  from  the 
other  species  by  the  opaque,  black  abdomen,  with  the  ventral 
lobes  and  apical  segment  silvery  white  in  contrast. 

This  form  is  represented  by  eighty-four  specimens  from  the 
following  localities:  Alajuela,  September  15;  ?  Banana  River, 
November  9,  (at  upper  reservoir) ;  Bonnefil  Farm,  Rio  Surubres, 
October  20;  Cartago,  July  4  to  27;  Filadelfia,  January  18,  (along 
muddy  beach  of  Rio  Tempisque);  Guacimo,  June  6;  Irazu,  South 
slope  near  Cartago,  December  15,  (over  mud);  Peralta,  March 
24,  (over  muddy  road),  Turrucares,  December  22,  (over  mud); 
Rio  Siquiares,  December  19;  Small  stream  north  of  Rio  Siquiares, 
December  20,  (over  mud) ;  ?  Rio  Reventazon  on  Irazii,  near  Car- 
tago, April  24. 

Discocerina  setiilosa  new  species         Pi.  Ill,  fig.  16. 

Black;  third  antennal  joint,  palpi,  apices  of  femora,  fore  tibiae,  extremities 
of  middle  and  hind  tibiae,  and  all  tarsi,  pale.  Halteres  white.  Wings  hyaline 
or  grayish  with  costa  and  veins  black. 

Opaque  or  slightly  shining  above.  Frons,  mesonotum  and  scutellum  brown 
or  olivaceous,  inchning  to  ochreous;  abdomen  slightly  so  in  certain  aspects. 
Narrow  frontal  and  broad  facial  orbits,  and  cheeks,  silvery;  upper  part  of  face, 
occiput,  post-alar  spots,  pleura,  venter  and  femora,  grajdsh  to  blackish. 

A  series  of  out-curved  bristles  laterad  of  the  usual  facial  bristles  and  diver- 
gent with  them. 

Type. —  cf ;  Filadelfia,  Costa  Rica,  January  18,  1910,  (muddy 
beach  of  Rio  Tempisque),  [Type  No.  6133].  Paratype. — 1  9  ; 
topotypical. 

Discocerina  obscurella  subspecies  parva  Loew 

1862.     Discocerina  parva  Loew,  Mon.  N.  Am.  Dipt.,  i,  146. 

A  race  distinguished  by  the  black,  evenlj*  dusted  face,  pale 
orbits,  opaque  or  semi-opaque  mesonotimi  and  frons,  and  a  some- 
what contrasting  black  abdomen,  which  is  generally  more  or  less 
polished  apically. 
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This  form  seems  to  bo  subject  to  considerable  variation, 
■especially  in  the  color  of  the  legs.  The  tibiae  and  femora 
range  from  entirely  black  to  almost  wholly  yellow.  The  latter 
seem  to  simulate  a  variety  I  have  seen  from  South  America. 

One  hundred  and  sixty-eight  specimens,  which  I  have  credited 
to  this  form,  were  found  in  tlic  material  from  the  following 
localities:  Alajuela,  September  15  to  February  19;  Quel)rada  de 
Salas,  Altenas  Station,  May  8;  Cartago,  October  10  to  February 
19;  Juan  Vinas,  May  28;  Turrucares,  December  19  to  22. 
Discocerina  aenea  new  species 

This  species  is  placed  here  provisional!}'.  Some  authors  maj^ 
consider  it  belonging  nearer  Athyroglossa  glaphyropus  Lw.  It 
probably  represents  a  distinct  genus.  In  general  structure  it 
resembles  Discocerina,  especiall}-  those  species  near  nifida,  but  the 
spinose  fore  femora  suggests  species  placed  in  Athyroglossa  and 
Ochtheroidea. 

Black;  middle  and  hind  tarsi  yellow;  fore  tarsi  black;  wings  hyaline  with 
pale  veins.  Shining;  mesonotum  subopaque,  minuteh'  granulose  and  thinly 
brown  dusted.  Small  spots  laterad  of,  and  below,  antennae,  and  two  or  three 
on  each  facalia  silvery.  Meso-  and  stcrno-i)leura  and  abdomen  liighly  polished 
and  metallic  tinged. 

Face  broad,  evenly  convex  on  lower  i)art  of  profile,  which  convexity  is  not 
sharply  defined  from  the  foveae.  Cheeks  linear.  Mesonotal  setulae  numerous, 
in  very  close  series  medianly;  no  pre-scutellar  bristles.  Femoral  spines  minute, 
in  series  of  about  twelve.     Length. — 2.25  mm. 

Type. —  9  ;  Southern  slope  of  Irazii  near  Cartago,  Costa  Rica, 
December  15,  1909,  (sweeping  over  mud),  [Tj'pe  Xo.  6137J. 

OCHTHEROIDEA 

1896.     Williston,  Trans.  Ent.  Soc.  London,  1896,  401. 

A  genus,  structurally,  not  sharply  defined  from  Athyroglossa 
Loew.  In  fact  it  seems  to  be  its  neotropical  representative,  al- 
though one  of  its  species  ranges  into  the  nearctic  zone.  This 
genus  may,  however,  be  easih'  distinguished  by  its  entirely 
shining  black  species,  with  the  fore  femora  spinose  below  and  the 
halteres  white.  At  least  these  characters  hold  with  the  known 
species.  The  genus  is  well  represented  in  Costa  Rica,  that 
region  having  five  of  the  seven  known  species.  The  other  two, 
being  from  adjacent  countries,  are  also  included  in  this  paper, 
but  will  be  more  fully  treated  in  my  Revision. 
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Table  of  Species 

1.  All  tibiae  black;  fore  tarsi  white;  cheeks  very  broad centralis 

Fore  tibiae  alone  black 2 

2.  Wings  clouded  on  disk  and  at  apex f  ascipennis 

Wings  hj-aline  or  evenly  tinged 3 

3.  Cheeks  at  least  one-half  as  high  as  eyes slmllis 

Cheeks  at  most  one-third  as  high  as  eyes 4 

4.  Mesonotum  pohshed laevis 

Mesonotum  obscurely  shining;  wings  hj^aline    glaphyropus 

Mesonotum  entirely  opaque,  granulose;  wings  tinged  with  brown;  large 

species atra 

Ochtheroidea  centralis  new  species         PI.  Ill,  fig.  13,  14, 

Black;  middle  and  hind  tarsi  tawny;  fore  tarsi,  except  three  apical  joints, 
and  halteres,  white.  Wings  hyaline  with  brown  veins.  Shining,  with  mesono- 
tum faintly  brown  dusted. 

Face  strongly,  subconically  convex  below.  Cheeks  one-fourth  as  high  as 
eyes.     Length. — 2.5  mm. 

Type. —  d' ;  Turrucarcs,  Costa  Rica,  December  20,  1909, 
(sweeping  over  mud  near  small  stream  north  of  Rio  Siquiares), 
[Type  No.  6136].     Paratijpes. — 2  cf,  2  9  ;  topotypical. 

Also  represented  by  a  homotypical  series  of  three  specimens,^ 
from  Bonnefil  Farm,  Rio  Siiriibres,  October  20;  Alajuela,  Sep- 
tember 15;  Filadelfia,  (muddy  beach  of  Rio  Tempisque),  Jan- 
uary 18. 
Ochtheroidea  fascipennis  new  species 

On  account  of  this  species  occurring  in  Colombia  I  include  it 
here,  as  it  is  likelj'  to  be  found  within  our  limits. 

Similar  to  centralis,  but  more  slender.  Fore  tarsi  with  only  basal  joint  black, 
and  the  middle  and  hind  tibiae  yellow.  The  wings  have  a  discal  cloud  over 
posterior  cross  vein  and  the  apex  including  tip  of  marginal  cell  also  infuscate. 
Length. — 2  mm. 

Type. —  d^ ;  Aracataca,  Colombia,  February  1912,  (Ujhelyi), 
[Hungarian  National  Museum].  Paratypes. — 2  cf ,  1  9  ;  topo- 
typical. 

Ochtheroidea  atra  ^^'illiston 
1896.     Ochtheroidea  atra  Williston,  Trans.  Ent.  Soc.  London,  1896,  401. 

This  species  was  described  from  St.  Vincent,  West  Indies,  and 
I  have  a  specimen  from  Panama,  so  it  is  likeh'  to  occur  in  Costa 
Rica. 


E.    T.    CRESSON,    JR.  61 

The  mesonotum  is  densely  granulose  and  therefore  opaque. 
The  scutellum  is  large  and  flattened,  and  the  wings  are  tinged 
with  brown.  In  color  it  is  similar  to  centralis,  but  slightly  larger 
in  size. 

Ochtheroidea  similis  new  species 

Black;  middle  and  hind  tibiae  and  their  tarsi,  fore  tarsi,  except  two  black 
apical  joints,  yellow;  halteres  white.  Wings  hyaline  with  black  veins.  Shining 
to  nearly  polished. 

Face  more  than  one-half  as  broad  as  vertex,  very  strongly  and  rather  abruptly 
convex;  facalia  distinctly  transversely  wrinkled.  Cheeks  at  least  one-half  as 
high  as  eyes.  Mesonotum  and  scutellum  microscopically  granulose.  Length. — 
2.5  mm. 

Type. —  cf ;  Cachi,  Costa  Rica,  March  7,   1910,   (beaches  on 
back  channel  of  Rio  Reventazon),  [Type  No.  613-1].     Paratijpe. 
— 1   cT  ;  topotypical. 
Ochtheroidea  laevis  new  species 

Similar  to  glaphyropus,  but  larger.  Two  apical  joints  of  fore  tarsi  black. 
Entirely  polished,  without  any  apparent  sculpturing.  Face  one-half  as  broad 
as  vertex,  in  profile  prominent  and  convex  below.  Cheeks  one-fifth  as  high  as 
eyes.     Length. — 2.5  to  3  mm. 

Type. —  d^  ?;  Alajuela,  Costa  Rica,  September  15.,  1909,  (sweep- 
ing), [Type  No.  6135].     Paratypes. — 4  specimens,  topotypical. 
Ochtheroidea  glaphyropus  Loew 
1878.     Athyrogloasa  gUiphyropus  Loew,  Zeit.  f.  d.  Ges.  Naturw.,  li,  197. 

This  species  has  the  face  and  cheeks  narrow.  The  mesonotum 
is  shining  although  minutely  pitted,  and  the  convex  scutellum 
is  sometimes  nearly  scabrous.  It  will  be  easily  recognized 
among  those  with  hyaline  wings  and  white  fore  tarsi.  Length. — 
1.75  nun. 

It  was  described  from  Texas,  but  is  represented  by  two  speci- 
mens in  this  collection:  Bonncfil  Farm,  Rio  Surubres,  October 
20;  Turru cares,  Rio  Sitjuiares,  December  19. 

LYTOGASTER 

1896.     Becker,  Bcrl.  Ent.  Zeit.,  xli,  202. 

A  genus  readily  distinguished  by  the  unusually  convex,  sub- 
hemispherical  abdomen,  caused  by  the  shortening  of  the  dorsal 
part  of  the  second  and  third  segments  and  elongation  of  the 
fourth.     The  lateral  margins  are  revolute,  not  sharp  and  not  clos- 
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ing  in  on  the  ventral  plates.  The  second  and  third  segments 
have  a  more  or  less  distinct,  sunken  area  on  their  dorsum.  The 
genus  should  not  be  confused  with  Gastrops,  which  has  a  promi- 
nent subhemi-spherical  swelling  on  the  face. 

The  Costa  Rican  species  may  be  separated  as  follows: 
Scutellum  convex,  shining,  mesonotum  smooth;  legs  entu-eh'  j'ellow.  pallipes 
Scutellum  flat,  more  or  less  opaque;  mesonotum  sculptured  or  oi^aque. 

Femora  and  tibiae  black willistoni 

Legs  entirely  yellow granulosus 

Lytogaster  granulosus  Cresson 

191-4.    Lylogader  granulosus  Cresson,  Ent.  News,  xxv,  249. 

Legs  entirely  yellow,  but  the  scutellum  and  mesonotum  opaque 
on  account  of  the, granulose  sculpturing.  The  abdomen  is'not  so 
convex  as  in  the  other  species. 

Originally  described  from  Costa  Rica. 

Represented  by  10  specimens  from  the  following  localities: 
In  forest  near  Guapiles,  June  4;  Near  Rio  Reventazon  at  Juan 
Vinas,  June  28;  Bonnefil  Farm,  Rio  Surubres,  October  20;  Upper 
Reservoir,  Banana  River,  November  9;  Beaches  on  back  chan- 
nel of  Rio  Reventazon,  Cachi,  March  7. 
Lytogaster  willistoni  Cresson  PI.  Ill,  fig.  18. 
1916.    Lytogaster  vdllisloni  Cresson,  Ent.  News,  xxvii,  150. 

Distinguished  by  its  black  legs  and  antennae,  and  unusually 
convex  development  of  the  fourth  abdominal  segment,  which  is 
also  distinctly  pitted  and  shining. 

Originally'  described  from  California. 

Represented  by  five  specimens  from  the  following  localities: 
Over  mud  at  Cartago,  February  19;  Laguna  del  Dirumbo,  south- 
ern slope  of  Irazii,  July  13;  Over  mud  on  southern  slope  of  Irazti, 
near  Cartago,  Deceml^er  15;  Along  Brook  Toyogres  on  southern 
slope  of  Irazu,  April  6. 
Lytogaster  pallipes  Cresson 
1914.    Lytogaster  pallipes  Cresson,  Ent.  News,  xxv,  248. 

A  species  distinguished  bj'  the  shining  mesonotum  and  yellow 
legs.  The  abdomen  is  stronglj^  convex  as  in  unllistoni.  It 
should  not  be  confused  with  granidosus. 

Originally  described  from  Costa  Rica. 
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Represented  by  nineteen  specimens:  Cartago,  October  27  to 
May  17;  Bonnefil  Farm,  Rio  Surubres,  October  20;  Over  mud  at 
Turrucares,  December  22;  Beaches  of  back  channel  of  Rio 
Reventazon  at  Cachi,  March  7;  Stagnant  pool,  bank  of  Rio 
Reventazon  near  Juan  Vinas,  March  10;  Brook  Toyogres  on 
southern  slope  of  Irazii,  June  6. 

GASTROPS 

1897.     Williston,  Kans.  Univ.  Quart.,  vi,  3. 

This  genus  is  characterized  by  the  subhemispherical  protuber- 
ance on  the  median  area  of  the  face,  and  the  portion  below  falling 
vertically.  The  scutellum  in  the  known  species  has  two  apical 
tubercles.  The  abdomen  is  broad,  rather  circular  in  outline, 
with  margins  revolute  and  the  surface  roughened  like  a  rasp  file. 
In  many  respects  its  species  suggests  Parydra. 

Only  one,  the  following  species  is  known  from  Costa  Rica. 

Gastrops  nigra  Williston         PI.  Ill,  fig.  10. 

1897.    Gastrops  niger  Williston,  Kans.  Univ.  Quart.,  vi,  3,  (Brazil). 

Black,  with  antennae  and  tibiae  more  or  less  pale.  Thorax 
polished,  not  dusted  or  vittate;  scutellum  convex  and  wings 
immaculate. 

Twenty  specimens  collected  from  the  following  localities: 
Stagnant  pools  on  banks  of  Rio  Reventazon,  Cachi,  IMarcli  10; 
over  brook  at  edge  of  forest,  Juan  Vinas,  May  3;  over  mud  at 
small  stream  north  of  Rio  Siquiares,  December  19  to  22. 

PSILEPHYDRA 

1914.     Hondel,  Suppl.  Ent.,  iii,  99. 

This  genus  is  characterized  by  the  peculiar  development  of  the 
face,  which  is  large,  broadly  convex,  extending  well  down,  appear- 
ing somewhat  hemispherical.  There  are  no  lines  or  marks  de- 
fining the  orbital  areas,  cheeks,  foveae  and  such.  There  are  no 
characteristic  facial  bristles,  but  the  entire  face  is  clothed  with 
short,  decumbent  pile  and  scattered,  suberect  hair-like  bristles. 
Its  systematic  position  is  apparently  somewhere  in  the  Ephy  drinae. 
The  following  species  is  the  only  one  known  besides  its  congener 
from  Formosa. 
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Psilephydra  nemorosa  Cresson         PI.  Ill,  fig.  26. 

1914.     Psilephydra  nemorosa  Cresson,  Ent.  News,  xxv,  244. 

Entirely  shining  black  with  faint  submetallic  lustre,  or  somewhat  obscured 
by  the  sparse  brown  pollen  and  the  granulate  or  scrobiculated  surface,  especially 
of  the  thorax  and  scuteUum.  Face  greenish  bronze,  appearing  golden  from  the 
dense  yello'wish  microscopic  pubescence.  Halteres  black.  Legs  black,  with 
joints  and  all  tarsi  except  apices,  yellowish.  Wings  immaculate,  brownish 
hyaline. 

Apical  joint  of  fore  tarsi  of  male  dilated,  with  fan  of  long  hairs;  claws  long  and 
stout.     Length. — 1.5  mm. 

Described  from  six  specimens  collected  along  forest  brook  at 
Juan  "\'inas,  May  1;  Rio  Siquiares,  Turrucares,  December  19. 

XAPAEA 

1830.     Desvoidy,  Myod.  799. 

Synonymous  with  Parydra  of  authors,  but  at  least  subgeneri- 
callj'  distinct  from  Parydra  of  Stenhammar  as  based  on  its  type 
species  Ephydra  aqiiila  Fallen.  I  will  treat  this  genus  more 
thoroughly  in  my  Revision.  The  Costa  Rican  species,  as  known 
to  me,  are  confined  ioNapaea  as  based  on  its  type  species  Ephydra 
coarctata  Fallen  {Napaea  stagnicola  Desv.  syn.  by  Haliday, 
1839). 

Only  the  two  following  species  are  known  to  me  from  Costa 
Rica. 

Xapaea  humllis  WUhston 
1897.     Parydra  humilis  Williston,  Kans.  Univ.  Quart.,  vi,  7,  (South  America)- 

Ocellar  bristles  well  developed.  Face  brownish,  sometimes  whitish  to 
golden,  gently  convex  in  profile.  Posterior  dorso-central  setulae  numerous. 
Scutellum  somewhat  narrowed  apically;  apical  bristles  with  small  or  minute 
tubercles.  Legs  entirely  pale.  Wings  hyahne,  without  appendages  on  second 
vein.     Cross  veins  clouded.     Length. — 3  mm. 

Represented  by  thirty-one  specimens,  collected  over  mud: 
Cartago,  March  1  to  May  17;  Juan  Vinas,  February  14;  Tur- 
rucares, December  22. 

Xapaea  nigripes  new  species        PL  III,  fig.  17. 

Similar  to  humilis  but  smaller,  with  femora  entirely,  and  tibiae  largely, 
black.  The  face  is  shorter,  less  obscured  with  poUen;  mesonotum  with  about 
six  posterior  dorso-centrals  setulae.  Scutellum  narrower,  with  the  bristles 
more  closely  situated,  without  tubercles.     Length. — 2  mm. 
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Type. —  cf ;  Cartago,  Costa  Rica,  February  19,  1910,  (sweeping 
over  mud),  [Type  No.  6138].     Paratypes. — 3  cf ,  2  9  ;  topotypical. 

Also  represented  by  a  homotypical  series  of  nineteen  specimens 
collected  over  mud:  Cartago,  December  12,  1909  to  Maj'  17; 
Southern  slope  of  Irazu,  near  Cartago,  December  15;  Rio  de  las 
Canas,  near  Santa  Cruz,  January  30;  San  Isidro,  August  21; 
Toyogres  brook  near  Tierra  Blanca,  April  6. 

OCHTHERA 

1802.     Latreille,  Hist.  Nat.  Crust.  Iiis.,  iii,  462. 

The  species  of  this  genus  are  easily  recognized  by  the  enlarge- 
ment of  the  fore  femora,  which  are  greatl}^  dilated  and  flattened 
as  shown  in  figure.  Only  one  species  is  known  to  occiu-  in  Costa 
Rica,  but  no  doubt  others  will  be  found. 

Ochthera  hiunilis  Williston         PI.  Ill,  fig.  25. 

1897.     Ochthera  humilis  Williston,  Kans.  Univ.  Quart.,  vi,  6. 

Originally  described  from  South  America,  and  easily  recognized 
by  the  broad,  golden  yellow  face,  bearing  the  shining  black  tuber- 
cle, and  the  metallic  bronze  mesonotal  stripes. 

One  specimen  collected  over  grass  muddy  road  at  Peralta, 
March  24. 

PLANINASUS 
1914.     Cresson,  Ent.  News,  xxv,  245. 

I  have  not  included  this  genus  in  the  table, as  it  is  probably  not 
an  Ephydrid,  but  possesses  many  ephydrid  characters  and  is 
therefore  noted  here.  The  preapical  tibial  bristles  are  well  devel- 
oped, as  well  as  are  the  second  basal  and  anal  cells.  The  dorso- 
central  bristles  are  in  the  same  scries  with  the  prescutellars,  and 
there  are  two  distinct  sternopleural  bristles.  The  figure  of  the 
head  given  will  heli)  one  to  recognize  the  genus.  Only  the  fol- 
lowing species  is  known. 

Planinasus  ambiguus  Cresson         PI.  Ill,  fig.  28,  29. 
1914.     Planinasus  atnbiguus  Cresson,  Ent.  News,  xxv,  246,  pi.  x,  f.  5  to  7. 

Shining  black;  lunular  area,  halteres,  coxae,  basal  half  of  all  femora,  bases  of 
fore  and  hind  tarsi,  yellow;  lower  part  of  the  oblique  facial  plate  metallic 
tinged;  lower  part  of  face,  when  seen  from  above,  pale  metallic  green.  ^^  ings 
brownish  hyaline,  immaculate.     Length. — 3  mm. 

Described  from  a  male  collected  in  the  \'alley  of  Rio  Xaranjo, 
Cachi,  March  9. 
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Subfamily  Ephydrinae 

Of  this  subfamily  there  seems  to  be  few  species  represented 
in  Costa  Rica,  or  even  in  South  America.  The  species,  in  con- 
tradistinction with  those  of  Notiphilinae,  have  the  frontal 
bristles  curving  laterally  over  the  eyes;  the  median,  lower  por- 
tion of  the  face  is  more  or  less  projecting  and  satulose,  with  the 
facial  bristles,  if  differentiated,  arranged  in  series  which  con- 
verge and  are  sometimes  contiguous  above,  not  paralleling  the 
orbits.     The  oral  opening  is  large  and  cavernous. 

The  genera  are  characterized  sufficiently  in  the  tables  and 
will  not  be  further  treated  here  unless  deserving  special  com- 
ment. 

EPHYDRA 
Ephydra  rostrata  new  name         PI.  Ill,  fig.  27. 

1896.    Ephydra  pygmaea  Williston,  Tr.  Ent.  Soc.  London,  1896,  402,    (xiii, 
147-a),  nee  Ephydra  (Atissa)  pygmaea  Hal.,  1833. 

This  species  is  not  typical  of  the  genus.  It  may  be  distin- 
guished by  the  unusual  prolongation  of  the  lower,  convex, 
sparingly  bristled  part  of  the  face,  which  in  profile  is  nearly  as 
long  beyond  the  orbits  as  the  diameter  of  the  eye.  It  is  black, 
with  halteres  yellow.  All  upper  surfaces,  including  the  face,  are 
shining,  metallic  tinged,  sparingly  dusted  with  brown.  Frontal 
stripes  velvety  black. 

Only  one  specimen  of  this  species  was  collected,  along  a  ditch 
in  Cartago,  February  10. 

SCATELLA 
ScateUa  stagnalis  FaUen         PI.  Ill,  fig.  22. 
1813.    Ephydra  stagnalis  Fallen,  Act.  Holm.,  248. 
1849.    Scatella  stagnalis  Walker,  List,  iv,  1104. 

This  species  has  the  face  evenly  greenish  brown;  cheeks,  pleura 
and  under  surfaces  not  noticeably  gray ;  wings  more  or  less  black- 
ened, with  clear  or  white  spots  as  shown  in  figure.  There  is  a 
pair  of  strong  acrostical  bristles  near  the  suture,  but  no  strong 
anterior  dorso-centrals. 

The  specimens  examined  and  determined  as  this  species  are 
smaller  than  those  of  the  nearctic  region,  and  are  more  shining 
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"with  the  wing  spots  somewhat  smaller  and  rounder,  but  there 
seem  to  be  no  structural  differences. 

Twelve  specimens  collected  at  Cartago,  May  17,  to  July  4; 
Rio  Reventazon  on  Irazu,  May  24. 

Scatella  nitidifrons  new  species         PI.  Ill,  fig.  23. 

This  species  has  the  thickened  costa  in  the  male,  thus  resem- 
bling the  European  caUosicosta  Bczzi,  and  also  a  similarly  char- 
acterized species  from  the  United  States. 

cf.  Black;  halteres  white;  wings  hyaline,  immaculate.  Opaque;  frons 
highly  polished;  mesonotum  posteriorly,  scutellum  and  dorsum  of  abdomen, 
shining.  Face  silvery  white  at  oral  margin,  to  black  at  antennae.  Occiput 
above,  antennae  and  lateral  margins  of  mesonotum,  brownish  to  olivaceous. 
Cheeks,  pleura,  lateral  margins  of  abdomen,  venter  and  legs,  gray. 

Frons  and  scutellum  flat;  the  latter  triangular,  rather  narrow  apically. 
Costa  noticeably  thickened  between  humeral  cross  vein  and  tip  of  first.  Third 
and  fourth  veins  diverging.     Length. — 1.75  to  2  mm. 

9 .  Shining  areas  not  so  highh'  polished;  face  almost  entirely  silvery; 
costa  and  veins  normal 

Type.—  d";  Cartago,  Costa  Rica,  May  25,  1909,  (along  ditch), 
[No.  6139].     Paratijpes.—4  c^,  3  9  ,  topotypical. 

SCATOPHILA 

Scatophila  variabilis  Cresson 

1917.     Scatophila  variabilis  Cresson,  Ent.  News,  xxviii,  341,  1917. 

Represented  by  two  specimens,  one  of  each  sex,  collected  at 
Cartago,  January  3,  and  Juh^  4.  These  specimens  belong  to  a 
variety  with  a  brown  face.  As  I  cannot  separate  these  otherwise 
from  the  typical  specimens  with  the  white  face,  I  consider  them 
conspecific. 

BRACHYDEUTERA 

Brachydeutera  argentata  Walker         PI.  Ill,  fig.  24. 

1853.     Xotiphila  arycntata  Walker,  Ins.  Saund.,  iv,  407. 

1862.    Brachydeutera  dimidiata  Loew,  Mon.  Dipt.  N.  A.,  i,  162. 

The  species  of  this  genus  arc  very  unique  in  the  short,  pro- 
jecting face,  which  is  seemingly  comprised  entire!}'  of  the  deep 
foveae  and  the  prominent  nose  like  carina.  The  clypeus  is 
always  prominent.  The  genus  is  evidently  allied  to  Ephydra 
but  not  closely. 
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The  species  is  alwa.ys  recognized  by  the  dark  brown,  opaque 
upper,  and  contrasting  gray  lower  surfaces,  especially  of  the 
head  and  thorax.     The  legs  are  pale. 

Only  one  specimen  examined  from  Costa  Rica:  Over  muddy 
road,  Peralta,  March  24. 


EXPLANATION    OF   PLATE 

Fig.    1. —  Notiphila  erythrocera.     Profile  of  head.     X  20. 

Fig.    2. —  Notiphila  erythrocera.     Middle  tibia.     X  20. 

Fig.    3. — Paralimna  meridionalis.     Profile  of  head.     X  20. 

Fig.    4. — Paralimna  ciliata.     Fore  femur  of  male.     X  20. 

Fig.    5. — Hydrillia  spinicornis.     Profile  of  head.     X  20. 

Fig.    6. — Allotrichoma  abdominalis.     Profile  of  head.     X  30. 

Fig.    7. — Typopsilopa  flavitarsis.     Profile  of  head.     X  25. 

Fig.    8. — Discocerina  nitida.     Profile  of  head.     X  20. 

Fig.    9. — Atissiella  setulosa.     Profile  of  head.     X  30. 

Fig.  10. — Gastrops  nigra.     Profile  of  head.     X  20. 

Fig.  11. — Psilopa  meridionalis.     Profile  of  head.     X  20. 

Fig.  12. — Plagiops  nitidifrons.     Profile  of  head.     X  25. 

Fig.  13. — Ochtheroidea  centralis.     Profile  of  head.     X  25. 

Fig.  14. — Ochtheroidea  centralis.     Fore  femur  of  male.     X  25. 

Fig.  15. —  Nostima  slossonae.     Wing.     X  25. 

Fig.  16. — Discocerina  setulosa.     Profile  of  head.     X  20. 

Fig.  17. —  Napaea  nigripes.     Profile  of  head.     X  20. 

Fig.  18. — Lytogaster  willistoni.     Profile  of  head  and  abdomen.     X  15. 

Fig.  19. — Ilythea  flavipes.     Profile  of  head.     X  30. 

Fig.  20. — Ilythea  flavipes.     Wing.     X  15. 

Fig.  21. — Ilythea  fenestralis.     Wing.     X  15. 

Fig.  22. — Scatella  stagnalis.     Wing.     X  15. 

Fig.  23. — Scatella  nitidifrons.     Wing.     X  15. 

Fig.  24. — Brachijdeutera  argentata.     Profile  of  head.     X  20. 

Fig.  25. — Ochthera  humilis.     Fore  femur  and  tibia.     X  20. 

Fig.  26. — Psilephydra  nemorosa.     Profile  of  head.     X  25. 

Fig.  27. — Ephydra  rostrata.     Profile  of  head.     X  20. 

Fig.  28-29. — Planinasus  ambiguus.     Head.     X  25. 
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THE  GENUS   CORYTHUCHA  STAL 

(TINGIDAE;  HETEROPTERA) 

BY    EDMUND    H.    GIBSON 
United  States  Bureau  of  Entomology 

Preluding  the  subject  matter  of  this  paper  should  come  an 
introduction  in  the  form  of  a  tribute  to  the  memory  of  the  late 
Mr.  Otto  Heidemann,  but,  with  an  insufficient  command  of  elo- 
cjuence  and  composition,  the  author  feels  restrained  from  attempt- 
ing to  add  more  to  the  several  eulogies  which  have  appeared  in 
entomological  journals  since  Mr.  Heidemann's  death.  It  was  the 
cherished  hope  and  plan  of  Mr.  Heidemann  to  revise  the  family 
Tingidae,  and,  with  a  wealth  of  material  at  hand  and  available 
for  stud}^,  he  no  doubt  would  have  accomplished  his  purpose  in  an 
admirable  way,  but  even  as  he  began  he  was  called  to  a  better 
land. 

In  this  paper  the  author  has  made  full  use  of  the  notes  Mr. 
Heidemann  left  and  throughout  credit  is  given  to  him.  The 
author  is  also  extremely  appreciative  of  much  valuable  advice 
from  Messrs.  Howard  M.  Parshley  and  Carl  J.  Drake,  and  for 
the  generous  loan  of  their  collections,  as  well  as  those  of  Messrs. 
H.  G.  Barber,  J.  R.  de  la  Torre  Bueno,  W.  L.  McAtee  and  Edgar 
L.  Dickerson. 

^^^ith  the  present  paper  the  total  number  of  described  species 
of  Corythucha  has  been  brought  to  fifty-seven.  At  the  time  of 
Van  Duzee's  check-list,  April  24,  1916,  there  were  but  fifteen 
known  species.  All  but  one  of  the  fifty-seven  species  are  known 
to  occur  in  North  America,  including  ]Mexico;  six  of  them  in 
Central  America;  two  in  the  West  Indies,  and  two  in  South 
America. 

Members  of  the  genus  are  all  leaf  feeders,  but  much  is  yet  to 
be  known  regarding  their  host  plants.  It  is  quite  likely  that 
most  of  the  species  have  restricted  food  preferences. 

StS,l  described  the  genus  Corythucha  in  1873,  erecting  it  upon 
his  fuscigera,  which  is  the  logotype  of  the  genus. 

In  regard  to  separating  the  species  Mr.  Heidemann  often  ex- 
pressed his  belief  that  the  following  characters  or  points  should 
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be  given  the  most  weight:  position  and  shape  of  hood  and  the 
height  of  its  crest,  the  size  of  its  areoles,  the  constriction  on  the 
hood,  and  also  the  relative  height  and  length  of  the  median  carina. 
Besides  these  he  recognized  the  following:  size  and  form  of  the 
cells  of  the  elytra,  the  armature,  the  rostral  groove,  the  length 
of  the  antennae  and  rostrum.  He  at  one  time  stated  that  the 
male  characters  were  of  no  use  in  Corythucha  and  that  he  could 
find  but  little  difference  in  the  claspers.  In  a  number  of  descrip- 
tions of  new^  forms  which  have  been  recently  published,  consid- 
erable stress  has  been  laid  upon  the  comparative  length  of  the 
first  and  second  antennal  joints.  The  author  can  not  see  the 
justification  of  the  use  of  such  characters  in  separating  the  species, 
as  they  are  "hair-splitting,"  and  as  it  has  been  frequently  noted 
the  comparative  lengths  of  the  first  and  second  joints  will  vary 
considerably^  with  the  antennae  of  the  same  specimen.  General 
size  and  intensit}'  of  color  will  also  vary  to  a  greater  or  lesser 
degree  within  the  species. 

The  comparative  measurements  of  the  pronotal  hood  and 
median  and  lateral  carinae  are  found  to  be  very  reliable  and 
stable  and,  with  the  relative  size  of  the  areoles  of  hood  and 
paranota  and  color  pattern  of  elytra,  form  quite  sufficient  char- 
acters for  specific  diagnosis.  In  the  key  to  the  species  and  in 
their  descriptions  a  sharp  difference  is  made  in  the  phrases, 
"hood  ...  as  high  as  median  carina"  and''  height  of  hood." 
The  latter  applies  to  the  measurement  of  the  hood  alone,  taken 
by  a  line  perpendicular  to  the  line  of  the  base  of  the  hood  and 
extending  to  its  crest,  while  the  former  is  a  measurement  of  the 
distance  from  the  top  of  the  median  carina  to  the  line  of  the  crest 
of  the  hood  extended  and  parallel  to  the  line  of  the  body. 

In  establishing  a  key  to  the  species,  specimens  of  every  species, 
and  with  the  majority  of  species  the  types,  have  been  examined, 
the  key  resulting  from  a  direct  study  of  the  specimens  rather  than 
relying  to  any  extent  upon  descriptions  which  in  several  instances 
are  meager.  A  redescription  of  nearlj^  every  species  has  been 
necessary. 

The  species  are  here  listed  in  what  appears  to  be  the  logical 
natural  order,  which  is  based  upon  the  color  pattern  of  the  elytra 
and  general  development  of  the  pronotal  hood.  They  may  be 
considered  as  grouped  into  five  distinct  classes,  typical  of  which 
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are  fuscigera  Stal,  cydoniae  Fitch,  morrilli  Osborn  and  Drake, 
pallida  Osborn  and  Drake  and  immaculata  Osborn  and  Drake. 

Attention  is  called  to  the  fact  that  credit  should  be  given  to 
Mr.  H.  M.  Parshle}'  for  the  species  C.  horealis,  pallipes  and  cryta 
herein  described  as  new  species,  and  to  Mr.  C.  J.  Drake  for  C. 
elegatis,  betulae,  occidentalism  exigua,  lactea  and  heidemanni. 

Food  Plant  Index 

The  following  list  of  food  plants  is  given  merely  as  an  aid  to 
identification.     It  is  as  complete  as  possible  with  the  data  at 
hand,  which  was  taken  from  various  publications  and  insect 
labels : 
Alder,  common  black  {Alnus  rugosa) 

pergandei  Heidemann 
Apple  {Pyrus  malus) 

caelata  Uhler 

drakei  Gibson 

mall  Gibson 
Birch,  common  sweet  {Betula  lento) 

pergandei  Heidemann 
Birch,  yellow  {Betula  lutea) 

betulae  Drake 
Bladder  Nut,  American  (Stathylea  trifolia) 

bulbosa  Osborn  and  Drake 
Buckeye  {Aesculiis  glabrus) 

aesculi  Osborn  and  Drake 
Butternut  (Juglans  cinerea) 

juglandis  Fitch 
Buttonbush  {Cephalanthus  species) 

floridana  Heidemann 
Cherry,  Wild  {Primus  serolina) 

a.'isociata  Osborn  and  Drake 

pruni  Osborn  and  Drake 

spinidosa  Gibson 
Cherry,  ^^'ild  {Prunus  demissa) 

padi  Drake 
Chrysanthemums 

marmorala  Uhler 
Crab  Apple  {Pyrus  prunifolia) 

pergandei  Heidemann 
Currant  {Ribes  species) 

salicis  Osborn  and  Drake 
Elm  (r/w7/s  species) 

pergandei  Heidemann 

ubni  Osborn  and  Drake 
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Eriodidyon  californicum 

eriodidyonae  Osborn  and  Drake 
Hackberry  (Celtis  species) 

celtidis  Osborn  and  Drake 
Hawthorn  {Crataegus  species) 
cydoniae  Fitch 
brunnea  Gibson 
Hazelnut  {Corylus  americana) 
coryli  Osborn  and  Drake 
pergandei  Heidemann 
Heieromeles  arbutifolia 

incurvata  Uhler 
Horse  Chestnut  {Aesculus  hippocastanum) 

aesculi  Osborn  and  Drake 
Idhyonethia  piscipida 

gossypii  Fabricius 
Juneberry  {Amelanchier  intermedia) 
parshleyi  Gibson 
cydoniae  Fitch 
Linden  {Tilia  americana) 
juglandis  Fitch 
pallida  Osborn  and  Drake 
Mullberry  {Moras  rubra) 

pallida  Obsorn  and  Drake 
Oak  {Quercus  species) 
Arcuata  Say 
floridana  Heidemann 
piercei  Gibson 
bellula  Gibson 
Peach  {Prunus  persica) 

associata  Osborn  and  Drake 
Pecan  {Carya  olivaeformis) 

parshleyi  Gibson 
Poison  Oak  {Rhus  toxicodendron) 

coloradensis  Gibson 
Quince  {Cydonia  vulgaris) 

cydoniae  Fitch 
Red  Root  {Ceanothxis  cardulalus) 
contaminata  Gibson 
obliqua  Osborn  and  Drake 
Sunflower,  Prairie  {Balsamorhiza  sagittata) 

pura  Gibson 
Sycamore  {Platanus  species) 
ciliata  Say 
confralerna  Gibson 
Thistle,  Common  or  bull  {Carduus  lanceolatus) 
distinda  Osborn  and  Drake 
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Thistle  {Cirsiutn  species) 

distincta  Osborn  and  Drake 
Vetchling  (Lathyrus  species) 

distincta  Osborn  and  Drake 
Walnut  {Juglans  species) 

juglandis  Fitch 

parshleyi  Gibson 
Willow  (Salix  sieboldiana) 

pallipes  Parshley 
Willow  (Salix  species) 

salicata  Gibson 

salicis  Osborn  and  Drake 

elegans  Drake 

Distributional  Groupings  of  Species 
The  grouping  as  listed  below  is  also  as  an  aid  to  the  identifica- 
tion of  species.     The  definite  limits  of  distribution  of  only  a  few 
species  are  known,   hence  the  following  should  be  considered 
merely  as  a  guide: 

United  States  (universally  distributed  in  United  States) — cydoniae  Fitch, 
marmorata  Uhler,  pergandei  Heidemann. 

Eastern  (east  of  the  Rocky  Mountains) — aescuK  Osborn  and  Drake,  arcuata 
Say,  associata  Osborn  and  Drake,  bulbosa  Osborn  and  Drake,  celtidis  Osborn 
and  Drake,/iKato  Say,  contracta  Osborn  and  Drake,  coryli  Osborn  and  Drake, 
juglandis  Fitch,  pallida  Osborn  and  Drake,  parshleyi  Gibson,  pruni  Osborn 
and  Drake,  spinulosa  Gibson,  uhni  Osborn  and  Drake,  mali  Gibson,  elegans 
Drake,  heidemanni  Drake,  betidae  Drake,  bellula  Gibson. 

Western  (Rocky  Mountains  and  W est)— caelata  Uhler,  coloradensis  Gibson, 
confralerna  Gibson,  contaminata  Gibson,  distincta  Osborn  and  Drake,  drakei 
Gibson,  elegans  Drake,  eriodictyonae  Osborn  and  Drake,  hoodiana  Osborn  and 
Drake,  innnacidata  Osborn  and  Drake,  iiwurvata  Uhler,  morrilli  Osborn  and 
Drake,  obliqua  Osborn  and  Drake,  padi  Drake,  pura  Gibson,  salicata  Gibson, 
piercei  Gibson,  lactea  Drake,  occidentalis  Drake. 

Northern  — molliculata  Osborn  and  Drake,  salicis  Osborn  and  Drake. 

Northeastern  (New  England  States) — boreatis  Parshley,  cyrta  Parshley, 
pallipes  Parshley. 

Southeastern — floridana  Heidemann,  salicis  Osborn  and  Drake. 

Southern  (Southern  United  States,  Mexico,  Central  America  and  South 
America) — brunnea  Gibson,  decens  Stdl,  fiiscigera  St&l,  gossypii  Fabricius, 
hispida  Uhler,  mexicana  Gibson,  setosa  Champion,  spinosa  Dugfe,  unifasciata 
Champion,  fuscomacidata  StS,l,  exigua  Drake. 

trans,  am.  ent.  soc,  xliv. 


74  THE    GENUS    CORYTHUCHA 

CORYTHUCHA  Sikl 
1873.     Corythucha  St&l,  Enum.  Hem.,  iii,  p.  119. 

Pronotal  hood  entirely  concealing  the  head,  with  apex  reach- 
ing a  little  in  front  of  the  head.  Rostral  sulcus  uninterrupted 
by  a  transverse  carina.  Antennae  rather  long  and  slender  and 
beset  with  bristly  hairs;  first  segment  at  least  twice  the  length 
of  the  second;  second  segment  ver}'  short;  third  segment  con- 
siderably longer  than  the  first  two  taken  together;  fourth  seg- 
ment shorter  than  third,  and  more  or  less  swollen.  Paranota 
broad,  armed  on  the  outer  margins  with  spines.  Elytra  nar- 
rowed at  the  base  with  outer  margin  strongly  refiexed  anteriorly, 
with  a  tumid  elevation  near  the  antero-inner  margin.  The 
nervures  of  hood,  paranota,  and  the  elytra  irregularly  armed 
with  a  few  erect  spines. 

Key  to  the  Species  ^ 

1.  Crest  of  pronotal  hood  at  least  twice  as  high  as  median  carina 2. 

Crest  of  pronotal  hood  not  twice  as  high  as  median  carina 22. 

2.  Costal  margins  of  el3'tra  entirely  embrowned. 

bulbosa  Osborn  and  Drake  (1) 
Costal  margins  of  elytra  not  entirely  embrowned 3. 

3.  Length  of  median  carina  one-fourth  the  length  of  hood,  lateral  carinae 

almost  obsolete decens  St§,l  (39) 

Length  of  median  carina  distinctly  more  than  one-fourth  the  length  of 
hood,  lateral  carinae  more  or  less  prominent 4. 

4.  Costal  margins  of  elj^tra  distinctly  concave 5. 

Costal  margins  of  eljlra  nearly  straight 9. 

5.  Apical  portion  of  eljlra  crossed  by  two  brown  bands 6. 

Apical  portion  of  elytra  crossed  bj^  a  single  band 7. 

6.  Species  small,  narrow morrilli  Osborn  and  Drake  (38) 

Species  large,  broad laclea  Drake,  new  species  (35) 

7.  Apical  band  ■nndc,  solid  bro'wn 8. 

Apical  band  narrow,  more  or  less  indistinct incurvata  Uhler  (32) 

8.  Paranota  with  large  brown  spot occidentalis  Drake,  new  species  (28) 

Paranota  without  spot coryli  Osborn  and  Drake  (30) 

9.  Length  of  hood  noticeably  greater  than  length  of  median  carina 10. 

Length  of  hood  not  greater  than  length  of  median  carina 20. 

10.  Height  of  hood  distinctly  greater  than  length  of  median  carina. 

associata  Osborn  and  Drake  (4) 
Height  of  hood  not  distinctly  greater  than  length  of  median  carina.  ...  11. 
^  The  number,  in  parenthesis,  occurring  after  the  specific  name  indicates  the 
order  in  which  its  description  occurs  in  the  list  of  species. 
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11.  Species  small,  less  than  3.  5  mm.  long 12. 

Species  large,  more  than  3. 5  mm.  long 14. 

12.  Crest  of  hood  rounding, borealis  Parshley,  new  species  (31) 

Crest  of  hood  angulate 13. 

13.  Two  or  tliree  apical  areoles  of  elytra  entirely  hyaline. 

bellula  new  species  (34) 
None  of  apical  areoles  entirely  hyaline brunnea  new  species  (33) 

14.  Three  large  areoles  in  apical  band  of  elj'tra  entirely  hyaline 15. 

Three  smaller  areoles  in  apical  band  of  elytra  not  entirely  hyaline,  partly 

opaque 16 . 

15.  Crest  of  hood  acute  or  angulate,  top  from  crest  forward  straight. 

spinulosa  new  species  (5) 
Crest  of  hood  rounding  and  top  from  crest  forward  convex,  not  straight. 

cyrta  Parshley,  new  species  (18) 

16.  Areoles  of  paranoia  opaque,  creamy;  brown  markings  light. 

elegans  Drake,  new  species  (25) 
Areoles  of  paranota  hyaline;  bro^\ai  markings  dark 17. 

17.  Species  large,  4  mm.  long 18. 

Species  .smaller,  less  than  4  mm.  long 19. 

18.  Apical  band  of  elytra  very  wide,  one-third  the  length  of  elytra. 

beiulae  Drake,  new  species  (19) 

Apical  band  of  elytra  narrow,  not  more  than  one  fourth  the  length  of 

elytra padi  Drake  (22) 

19.  Paranoial  spot  large,  posterior  margin  of  apical  band  of  elytra  straight. 

cydoniae  Fitch  (21) 
Paranoial  spot  small,  posterior  margin  of  apical  band  of  elytra  rounding. 

heidemanni  Drake,  new  species  (20) 

20.  Reticulations  of  hood  more  than  twice  the  size  of  those  of  paranota. 

juglandis  Fitch  (7) 
Reticulations  of  hood  not  more  than  twice  the  size  of  those  of  paranota .  .21. 

21.  Hood  comparaliveh^  high,  lateral  carinae  terminating  near  to  base  of  hood. 

distincta  Osborn  and  Drake  (8) 

Hood  com})aratively  low,  lateral  carinae  terminating  far  from  base  of  hood. 

.  pergandei  Ileidemann  (29) 

22.  Reticulations  of  globose  portion  of  hood  greater  than  those  of  the  para- 
nota   23. 

Reticulations  of  globose  portion  of  hood  about  the  same  size  as  those  of 

paranota 48. 

23.  Height  of  hood  less  than  one-half  of  its  own  length 24. 

Height  of  hood  one-half  or  more  of  its  own  length 29. 

24.  Only  color  markings  on  membranous  portions  are  on  tumid  elevations  of 

elytra ciliata  Say  (52) 

More  extensive  color  markings 25. 

25.  A  distinct  brown  band  across  apex  of  elj'tra 27. 

No  distinct  brown  band  across  apex  of  elytra,  only  a  trace  of  one 26. 

26.  A  distinct  brown  band  across  base  of  elytra arcuata  Say  (51) 

No  distinct  brown  band  across  base  of  elytra .  .  confralerna  new  species  (53) 

TRANS.    AM.    ENT.    SOC,    XLIV. 


76  THE    GENUS    CORYTHUCHA 

27.  Hood  longer  than  median  carina 28. 

Hood  shorter  than  median  carina obliqua  Osborn  and  Drake  (14) 

28.  Apical  band  of  elytra  wide,  one-third  the  length  of  elytra,  species  large. 

pruni  Osborn  and  Drake  (6) 

Apical  band  of  elytra  narrow,  not  more  than  one-fourth  the  length  of 

elytra,  species  small exigua  Drake,  new  species  (13) 

29.  Size  small,  3  mm.  long  or  less floridana  Heidemann  (49) 

Size  larger,  more  than  3  mm.  long 30. 

30.  Length  of  hood  noticeably  shorter  than  median  carina 31. 

Length  of  hood  not  noticeably  shorter  than  median  carina 33. 

31.  With  a  distinct  dark  brown  band  across  base  of  elytra,  and  a  less  distinct 

one  across  apex 32. 

No  distinct  dark  brown  bands  or  markings  on  elytra,  sometimes  a  trace  of 
hght   brown  bands immaculata   Osborn  and   Drake    (54) 

32.  Spines  on  membranous  margins  long,  globose  portion  of  hood  narrow. 

unifasciata  Champion  (41) 
Spines  on  membranous  margins  short,  globose  portion  of  hood  wide. 

contaminata  new  species  (10) 

33.  Length  of  hood  noticeably  longer  than  median  carina 34. 

Length  of  hood  and  median  carina  about  equal 40. 

34.  Width  of  apical  band  on  elytra  one-quarter  or  less  than  entire  length  of 

elytra 35. 

Width  of  apical  band  on  elytra  nearly  a  third  or  more  the  length  of  elytra.  37. 

35.  The  two  or  three  large  areoles  in  apical  band  entirely  hyaline 36. 

The  two  or  three  large  areoles  in  apical  band  clouded,  only  partially 

hyaline coloradensis  new  species   (24) 

36.  Two  prominent  brown  spots  on  paranota fuscomaculata  Stil  (23) 

A  single  brown  spot  on  paranota parshleyi  new  species  (12) 

37.  Apical  band  of  elytra  nearly  solid  brown,  excepting  two  or  three  hyaline 

areoles aesculi  Osborn  and  Drake  (3) 

Apical  band  not  solid  brown,  many  hyaline  areoles 38. 

38.  Distinct  brown  spot  at  center  of  costal  margin 39. 

No  distinct  brown  spot  at  center  of  costal  margin .  .fuscigera  Stdl  (2) 

39.  Lateral  carinae  terminating  near  to  base  of  hood. 

mexicana  new  species   (31) 
Lateral  carinae  terminating  far  from  base  of  hood,  .marmorata  Uhler  (36) 

40.  Distinct  brown  bands  across  elytra 41. 

No  distinct  bro'^\'n  bands  across  elytra,  nearly  unicolorous. 

pallida  Osborn  and  Drake  (47) 

41.  Spines  along  membranous  margins  and  on  nervm-es  of  hood  and  elytra 

very  small  and  comparatively  few 42. 

Spines  of  normal  length  and  number 44. 

42.  Species  large,  over  4  mm.  long hoodiana  Osborn  and  Drake  (9) 

Species  smaller,  less  than  4  mm.  long 43. 

43.  Hood  abruptly  constricted salicis  Osborn  and  Drake  (17) 

Hood  constricted  but  not  abruptly  so.  .molliculata  Osborn  and  Drake  (26) 
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44.  Distinct  brown  band  across  apex  of  elytra 46. 

Without  distinct  brown  band  across  apex  of  elytra,  nervures  may  be 

embrowned  but  areoles  not  clouded 45. 

45.  Brown  spot  on  paranota  large uhni  Osborn  and  Drake  (42) 

Brown  spot  on  paranota  small mali  new  species  (43) 

46.  Apical  band  solid  browTi  except  for  two  or  three  hyaline  areoles. 

pallipes  Parshley,  new  species   (11) 

Apical  band  not  solid  brown,  very  few  areoles  entirely  clouded,  many 

partially  hyaline 47. 

47.  Paranotal  spot  large  and  prominent,  hood  considerably  embrowned. 

piercei  new  species  (16) 
Paranotal  spot  small,  not  prominent,  hood  but  slightly  embrowned. 

cellides  Osborn  and  Drake  (15) 

48.  Median  carina  extremely  low,  with  never  more  than  one  row  of  small 

areoles 49. 

Median  carina  normal  height,  often  two  rows  of  areoles 52. 

49.  Pronotal  hood  constricted 50. 

Pronotal  hood  not  constricted setosa  Champion  (48) 

50.  Spines  long  and  numerous  on  nervures  of  membranous  portions 51. 

Spines  not  numerous  on  membranous  portions caelala  Uhler  (50) 

51.  Width  of  globose  portion  of  hood  less  than  maximum  distance  between 

lateral  carinae spinosa  Dugds   (45) 

Width  of  globose  portion  of  hood  as  great  or  greater  than  maximum  dis- 
tance between  lateral  carinae eriodiclyonae  Osborn  and  Drake  (46) 

52.  Median  carina  as  high  or  higher  than  hood gostiypii  Fabricius  (40) 

Median  carina  lower  than  hood 53. 

53.  Lateral  carinae  terminating  close  against  base  of  hood,  .pura  Gibson  (55) 
Lateral  carinae  terminating  near  to  base  of  hood 54. 

54.  Spines  on  membranous  margins  and  nervures  numerous,  large. 

hispida  Uhler  (56) 
Comparatively  fewspines  on  membranous  margins  and  nervures,  small.  55. 

55.  Tumid  elevations  of  elytra  well  rounded,  long.  .  .  .drakei  new  species  (44) 
Tumid  elevations  of  elytra  rather  pointed,  acute,  short. 

salicala  new  species  (27) 

1.  Corythucha  bulbosa  Osborn  and  Drake 

1916.  Corythucha  hulbosa  Osborn  and  Drake,  Ohio  Biol.  Sur.,  ii,  no.  4,  p.  232- 
Pronotal  hood  extremely  large  and  high,  more  than  twice  as  high  as  median 
carina;  height  equal  to  more  than  two-thirds  the  length  of  the  hood.  Hood 
considerably  longer  than  median  carina,  not  at  all  flattened  on  top  or  poster- 
iorly; abruptly  constricted  at  the  middle;  globose  portion  large  with  its  width 
greater  than  its  length.  Reticulations  of  hood  large.  Median  carina  arched, 
with  large  areoles.  Lateral  carinae  very  small,  short,  and  low  without  distinct 
areoles.  Costal  margins  of  elytra  straight.  Spines  on  membranous  margins 
and  nervures  very  small  and  dark.     Size,  4.6  mm.  long,  2.6  mm.  wide. 
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General  color  dark.  Antennae  and  legs  yellowish.  Hood  embrowned, 
the  center  of  a  few  large  areoles  hyaline.  Paranota  dark  brown.  Elytra  dark 
brown,  the  centers  of  two  large  areoles  near  the  apex  and  a  few  areoles  on  inner 
margins  of  costal  area  hyaline. 

This  is  the  largest  of  all  the  species  and  easily  recognized  by 
the  brown  costal  margins  of  the  elytra.  Previous  to  its  being 
described  by  Osborn  and  Drake  it  was  known  by  the  following 
manuscript  names,  carbonata  of  Uhler  and  Heidemann  and  sta- 
phyJea  of  Heidemann.  It  is  known  to  occur  on  Staphylea  trifolia, 
American  bladder  nut,  and  its  present  known  range  is  from  Mary- 
land and  Virginia  west  to  Ohio.  Large  series  of  specimens  have 
been  examined,  besides  the  type  and  paratypes. 

2.  Corythucha  fuscigera  St§,l 

1862.     Tingis  fuscigera  St&l,  Stett.  Ent.  Zeit.,  p.  323. 
1876.     Corythucha  fuscigera  St&l,  Enum.  Hem.,  iii,  p.  122. 
1873.     Monanthia  lucida  Walk.,  Cat.  Hem.  Het.,  vi,  p.  191. 

Pronotal  hood  higher  but  not  twice  as  high  as  the  median  carina,  its  height 
is  two-thirds  the  length  of  the  hood.  Length  of  hood  greater  than  length  of 
median  carina.  Hood  abruptly  constricted,  the  globose  portion  wider  than 
long,  not  flattened  on  top  or  posteriorly.  Reticulations  of  hood  large.  Med- 
ian carina  with  large  areoles.  Lateral  carinae  of  medium  height,  cloudy,  and 
terminating  a  considerable  distance  from  base  of  hood.  Costal  borders  of 
elytra  straight.  Spines  short,  numerous  on  border  of  paranota.  Length  4.5 
mm.,  width  2.5  mm. 

Membranous  portions  hyaUne  marked  with  brown.  Nerviu-es  yellow. 
Hood  more  or  less  embrowned.  Two  brown  spots  on  paranota.  Tumid 
elevations  of  elytra  with  brown  spot.  Brown  bands  across  base  and  apex  of 
elytra.     Two  hyaline  areoles  in  apical  band. 

The  species  ranges  from  New  Jersey  west  to  Colorado  and 
Arizona  and  south  through  Mexico  and  Central  America.  Food 
plant  unknown.  Many  series  of  specimens  have  been  exam- 
ined. 

3.  Corythucha  aesculi  Osborn  and  Drake 

1916.     Corythucha  aesculi  Osborn  &  Drake,  Ohio  Biol.  Sur.,  ii,  no.  4,  p.  232. 

Pronotal  hood  somewhat  higher  than  median  carina  but  not  twice  as  high; 
its  height  equal  to  one-half  or  more  of  its  length  and  about  equal  to  the  length 
of  median  carina.  Length  of  hood  noticeably  greater  than  length  of  median 
carina.  Globose  portion  of  hood  large,  wider  than  long,  and  with  large  areoles. 
Median  carina  high  and  well  arched.  Lateral  carinae  small.  Costal  margins 
of  elytra  straight.  Spines  on  membranous  borders  medium  length  and  numer- 
ous, scarce  on  nervures. 

General  color  dark  brown.  Hood  almost  entirely  embrowned.  Brown 
band  across  base  and  apex  of  elji;ra;  apical  one  wide,  at  least  one-third  the 
length  of  elytra  and  entirely  brown  excepting  two  or  three  large  hyaline  areoles. 
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Nervures  yellow.     Brown  spot  on  paranota,  sometimes  appearing  as  two. 
Size,  4  mm.  long,  2  mm.  wide. 

This  species  is  second  only  in  .size  to  bulbosa  Osborn  and  Drake. 
The  very  large  hood  and  wide  den.se  apical  band  across  elytra 
are  characteristic.  ()st)orn  and  Drake  note  its  occurrence  in 
Ohio,  Illinois  and  Kentucky  on  buckeye  (Aesculus  glabrus)  and 
states  that  it  hibernates  in  the  adult  stage.  It  is  also  reported 
to  occur  on  horse  chestnut  (Aesculus  hippocastanum) .  The  type 
and  twent3'-two  ])aratypes  were  examined. 

4.  Corythucha  associata  Osborn  and  Drake 

1916.     Corythucha  associata  Osborn  and  Drake,  Ohio  Journal  Sci.,  xvii,  no.  1, 
p.  14. 

Hood  very  large,  tlu-ee  times  as  liigh  as  median  carina,  and  nearly  as  liigh  as 
long;  considerably  longer  than  median  carina.  Height  of  hood  noticeably 
greater  than  length  of  median  carina.  Reticulations  of  hood  large.  Sides  of 
elytra  straight.  Spines  on  membranous  margins  and  nervui-es  moderately 
long  and  normally  numerous.     Size,  4.1  mm.  long,  2.4  mm.  wide. 

Hood  embrowned.  Brown  band  across  base  and  apex  of  elyti-a.  Apical 
band  as  wide  as  one-third  the  length  of  elytra,  with  two  or  three  large  hyaline 
areoles. 

Wild  Cherr}'  (Pniniis  serotina)  and  peach  are  the  known  food 
])lants  of  this  species.  Its  occurrence  is  recorded  from  New  York 
west  and  south  through  Tennessee  and  Georgia.  Specimens 
studied  included  the  t^'pe  and  fifteen  paratypes. 

5.  Corythucha  spinulosa  new  species 

Hood  twice  as  high  as  median  carina  and  noticeabl}'  longer.  Height  of  hood 
equals  about  two-thii'ds  the  length  of  hood,  and  not  much  greater  than  length 
of  median  carina.  Median  carina  with  two  rows  of  areoles.  Reticulations  of 
hood  large.  Costal  margins  of  elytra  nearly  straight.  Spines  on  membranous 
margins  normally  long,  not  numerous  on  nervures.  Size,  4  mm.  long,  2.5  mm. 
wide. 

Ilood  embrowned  on  top.  Nervures  of  paranota  yellow,  with  only  a  trace 
of  brown  spots.  Dark  brown  band  across  base  and  apex  of  elytra.  Apical 
band  slightly  less  in  width  than  one-third  length  of  elyti'a.  Two  or  three 
large  hyaline  areoles  in  apical  band  and  several  partial  hyaline. 

Differs  from  associata  Osborn  and  Drake  in  having  a  lower 
hood,  fewer  spines  on  nervures,  two  rows  of  areoles  in  median 
carina,  and  a  narrower  apical  l)and  across  elytra.  Distinguished 
from  cyrta  Parshley  in  having  crest  of  hood  more  acute  and  angu- 
late  and  top  from  crest  forward  nearly  straight. 
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Type. —  9  ,  Jamesburg,  New  Jersey.  (H.  B.  Weiss,  collector.) 
(Collection  of  H.  ]\I.  Parshley.)  Allotype. —  cf ,  same  data  as 
type.  Paratypes. — Tw  o  males,  Jamesburg,  New  Jersey.  (Collec- 
tion of  H.  M.  Parshley.)  One  female  and  two  males,  James- 
burg.  New  Jersey.     (Collection  of  H.  B.  Wiess.) 

Many  other  specimens  from  the  same  locality  have  been  exam- 
ined. The  food  plant  of  this  species  is  Wild  Cherrj^  {Prunus 
serotina). 

6.  Corythucha  pruni  Osborne  and  Drake 

1916.     Corythucha  pruni  Osborn  and  Drake,  Ohio  Biol.  Sur.,  ii,  no.  4,  p.  231. 

Height  of  hood  less  than  one-half  its  own  length  and  but  little  higher  than 
median  carina.  Hood  longer  than  median  carina.  Median  carina  rather 
high  with  two  rows  of  areoles.  Reticulations  of  hood  large.  Spines  on  mem- 
branous margins  and  nervures  rather  short,  not  numerous.  Size,  4.2  mm. 
long,  2.3  mm.  wde. 

Nervures  yellow,  those  on  hood  more  or  less  embrowned.  Brown  spot  on 
paranota  and  broA\'n  band  across  base  and  apex  of  el>i.ra.  Width  of  apical 
band  slightly  less  than  one-third  of  elytra,  with  two  or  three  large  hyaline 
areoles. 

The  large,  long,  low  hood  is  characteristic  of  this  species. 

Two  paratj'pes  in  the  Drake  collection  were  examined.  They 
were  collected  on  Wild  Cherry  (Prunus  serotina)  at  Washington, 
District  of  Columbia,  by  Prof.  Hine.  Captures  have  been  recorded 
from  New  York  south  to  North  Carolina  and  west  to  Ohio.  The 
manuscript  name  cerasi  of  Heidemann  refers  to  this  species. 

7.  Corythucha  juglandis  Fitch 

1866.    Corythucha  juglandis  Fitch,  Third  Kept.  Ins.  N.  Y.,  p.  466. 

This  species  presents  the  greatest  difficulties  in  its  identifica- 
tion, and  specimens  in  nearly  every  collection  examined  have 
been  wrongh'  determined  as  juglandis.  There  are  two  quite 
distinct  species  which  infest  the  walnut,  one  of  which,  parshleyi, 
is  here  described  as  new.  The  fact  that  these  two  species  occur 
in  the  type  series  in  the  Fitch  collection  is  probably  responsible 
for  the  more  or  less  vague  conception  of  juglandis.  This  is  the 
only  species  in  the  genus  which  exhibits  any  marked  variance  in 
the  height  of  the  hood  as  compared  to  the  height  of  median  carina. 
By  far  the  great  majority  of  specimens  examined,  the  type  in- 
cluded, have  the  hood  at  least  twice  as  high  as  the  median  carina, 
a  few  have  the  hood  but  slighth^  higher  than  the  carina,  in  this 
respect  resembling  parshleyi.     However,  juglandis  is  somewhat 
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smaller  than  porshleyi  and  has  the  apical  band  straight  across 
the  elytra,  while  in  ])arshley'i  the  apical  band  runs  obliquely  from 
the  costal  margin  toward  the  inner  margin  of  elytra  and  is  nar- 
rower. 

Pronotal  hood  at  least  twice  as  high  as  median  carina  -mth  its  height  fully 
two-thirds  its  own  width.  Length  of  hood  not  noticeably  longer  than  median 
carina,  sometimes  slightly  so.  Reticulations  of  hood  very  large,  more  than 
twice  the  size  of  those  of  the  paranota.  Spines  normal,  rather  short.  Costal 
margin  of  eh'tra  nearly  straight.  Size  3.3  mm.  to  3.8  mm.  long,  2  to  2.3  mm. 
wide. 

General  aspect  above  yellow  or  light  brown.  A  light  spot  on  paranota, 
sometimes  a  faint  second  one.  Brown  band  across  base  of  elytra  and  another 
across  elytra  near  ai^ex.  Anterior  border  of  apical  band  straight,  not  slant- 
ing from  inner  margin  of  elytra  to  costal  margin. 

The  type,  a  male  without  locality  data,  in  the  U.  S.  National 
jMuseum,  and  a  fine  series  in  the  Parshley  collection  have  been 
examined.  The  species  occurs  throughout  New  England  and 
south  and  west  to  Kansas  and  Texas.  Its  food  plants  include 
walnut,  butternut,  and  linden. 

8.  Corythucha  distincta  Osborn  and  Drake 

1916.  Corythucha  disliiicta  Osborn  and  Drake,  Ohio  Journ.  Sci.,  xxvii,  p.  13. 

1917.  Corythucha  distincta  var.  spinata  Osborn  and  Drake,  Ohio  Journ.  Sci., 
xxvii,  no.  8,  p.  301. 

Hood  at  least  twice  as  high  as  median  carina.  Length  of  hood  slightly, 
if  any,  less  than  length  of  carina.  Height  of  hood  equals  one-half  or  more 
its  own  length.  Median  carina  long,  not  prominently  arched,  and  with  two 
rows  of  areoles.  Spines  on  membranous  margins  and  nervures  of  moderate 
length.  Reticulations  of  hood  not  more  than  twice  the  size  of  those  on  paranota. 
Lateral  carinae  large  with  distinct  areoles,  and  terminating  near  base  of  hood. 

Hood  embrowned.  Two  prominent  bro^Ti  spots  on  paranota  the  hind  one 
being  the  largest.  Distinct  brown  band.s  across  base  and  apex  of  elytra. 
Apical  band  with  two  or  thi-ee  hyaline  areoles.  A  small  brown  spot  at  center 
of  costal  margin  of  elytra.     Size,  4  mm.  long,  2.41  mm.  wide. 

A  paratype  antl  fifteen  specimens  in  the  Drake  collection  have 
been  examined.  Type  and  parat>'pe  specimens  are  from  Col- 
orado. Messrs.  Osborn  and  Drake  state  that  specimens  were 
taken  on  Carduus  lanceolatns  by  A.  O.  Larson  in  Utah.  The 
range  of  the  species  is  known  to  include  Washington,  ^fontana, 
Wyoming,  Colorado,  I'tah  and  California.  The  variety  spinata 
of  the  same  authors  I  cannot  give  varietal  rank,  as  the  type  speci- 
men differs  only  in  being  slightly  larger  and  darker.  The  speci- 
mens in  the  Drake  collection  determined  as  distincta  var.  spinata 
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are  comparatively  fresh  specimens,  while  those  from  which  the 
specific  description  was  made  are  ten  years  older,  hence  a  fading 
in  color  markings,  and  in  these  older  specimens  many  of  the  spines 
seem  to  have  been  rubbed  off.  Osborn  and  Drake  record  their 
var.  spinata  from  "thistle." 

9.  Corythucha  hoodiana  Osborn  and  Drake 

1917.    Corythucha  lioodiana  Osborn  and  Drake,  Ohio  Jr.  Sci.,  xvii,  no.  8,  p.  302. 

Height  of  hood  equals  one-half  its  length,  and  its  length  about  equal  to 
length  of  median  earina.  Median  earina  large,  with  two  rows  of  areoles  and 
about  as  high  as  hood.  Lateral  earinae  rather  large  with  distinct  areoles. 
Retieulations  of  hood  large.  Sjiines  on  membranous  margins  and  nerviu-es 
small  and  scarce.     Size,  4.3  mm.  long,  2.6  mm.  wide. 

Nervures  yellow.  Light  browii  spot  on  paranota.  Brown  band  at  base 
and  apex  of  elytra.  Apical  band  with'  three  large  hyaline  areoles  and  width 
about  one-quarter  the  length  of  elytra. 

The  species  was  described  from  a  single  specimen  taken  on  Alt. 
Hood.  Oregon.     Food  plant  unknown.     Type  examined. 

10.  Corythucha  contaniinata  new  species 

IVmotal  hood  slightly  higher  and  shorter  than  median  carina,  its  height 
is  at  least  one-half  its  owni  length.  Lateral  earinae  long  with  distinct  areoles. 
Reticulations  of  hood  not  over  twice  the  size  of  those  of  the  membranous 
pronotal  margins.  Spines  on  membranous  margins  small.  Size,  3.5  mm.  long, 
2.3  mm.  wide.     Nervures  of  hood  embrow^led. 

Two  brown  spots  on  paranota.  Browni  bands  at  base  and  apex  of  elj-tra, 
apical  band  narrow  with  several  hyaline  areoles.  Timiid  elevations  em- 
brownied  and  a  small  brown  spot  at  center  of  costal  margin  of  elytra. 

Type. —  9,  Moscow,  Idaho.  Allotype. — cf,  Moscow,  Idaho. 
Parotypcs. — Three  males,  Moscow.  Idaho.  (Collection  of  U.  S. 
Xat.  Museum.") 

Other  specimens  are  at  hand  from  Oregon  and  California, 
from  Ceafwthus  cardulatus.  Contaminafa  is  a  Uhler  manuscript 
name.  Osborn  and  Drake  place  it  synonymous  with  distinda. 
The  author,  however,  after  examining  specimens  labelled  in 
Filler's  own  handwriting,  and  from  his  collection,  concludes  that 
this  is  a  distinct  species.  It  may  be  easily  separated  from  dis- 
tincta  Osborn  and  Drake  by  the  comparatively  low  hood  and 
shorter  lateral  earinae. 

11.  Corythucha  pallipes  Parshley,  new  species 

Hood  higher  but  not  twic^  as  high  as  median  carina,  its  height  equals  to 
one-half  or  more  of  its  own  length.  Length  of  hood  and  median  carina  about 
equal.     Reticulations  of  hood  large.     Spines  on  membranous  margins  long, 
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scarce  on  nervures.     Lateral  carinae  with  distinct  areoles.     Size,  3.5  mm, 
long,  2.2  mm.  wide. 

Hood  more  or  les.s  embrowned.  A  more  or  less  distinct  brown  spot  on 
paranota.  Distinct  dark  brown  bands  across  base  and  apex  of  elytra.  Apical 
band  with  two  or  three  large  hyaline  areoles.  Width  of  apical  band  about 
one-fourth  of  eljiira. 

Type. —  9,  Stamford,  Connecticut.  Allotype. — cf,  Stamford, 
Connecticut.  Paratypes. — Five  females  and  one  male,  Stamford, 
Connecticut.     (Collection  of  H.  M.  Parshlej'.) 

The  above  .specimens  wf-n-  captured  ivoraSalix  sieholdiana,  an 
imported  specie.?. 

12.  Corythucha  parshleyi  new  species 

Pronotal  hood  slightly  higher  and  noticeably  longer  than  median  carina, 
its  height  about  equal  to  one-half  its  own  length.  Median  carina  well  arched. 
Lateral  carinae  short  but  normally  high.  Reticulations  of  hood  large.  Spines 
on  membranous  margins  normal  length,  numerous  on  ner^iires  on  anterior 
portion  of  hood.     Size,  4  mm.  long,  2.-3  mm.  wide. 

Crest  of  hood  embrowned.  Onlj-  a  ver>-  faint  trace  of  a  brown  spot  on  para- 
noia. Dark  brown  bands  across  base  and  apex  of  eh-tra  and  on  posterior 
portion  of  tumid  elevation.  Apical  band  sli^tly  less  in  width  than  one-fourth 
length  of  eh'tra  and  with  three  large  areoles  entirely  hyaline.  Apical  band 
running  up  along  inner  border  of  eh-tra. 

Type. —  5  ,  Hammonton,  Xev\-  Jersey.  (H.  B.  Weiss.)  (^Col- 
lection of  H.  M.  Parshle}'.)  Allotype. — cf ,  same  data  as  type. 
Paratypes. — Se^'en  females  and  seven  males,  same  data  as  type. 

The  above  specimens  were  captured  from  Amelanchier  inter- 
media. One  specimen  in  the  Parshley  collection  is  labelled  as 
occurring  on  walnut. 

Xamed  in  honor  of  ^Ir.  Howard  M.  Parshley.  who  ha=  taken  a 
ver\'  active  interest  in  this  genus. 

Mr.  Drake  sent  me  a  single  specimen,  whiun  ap^jfrcti;  \<j  t^e 
this  species,  which  he  states  was  collected  by  Prof.  R.  W.  Leiby 
from  pecan  at  Lake  T\'accamaw,  Xorth  Carolina,  September, 
191.5. 

13.  Corythucha  exigua  Drake,  new  species 

Hood  moderately  elevated,  three  times  as  long  as  hi^,  moderately  con- 
stricted back  of  the  middle.  Pronotum  with  the  lateral  margins  very  long, 
moderatel}-  broad,  armed  on  the  outer  margin  with  numerous  spines;  median 
carina  rather  highly  elevated,  not  quite  as  high  as  the  hood,  with  a  double 
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series  of  cells  near  the  middle;  lateral  carinae  widely  separated  from  the  hood, 
raised  anteriorly  and  with  two  or  three  distinct  cells.  Antennae  clothed 
with  a  few  long  hairs.  Elytra  with  the  outer  margin  nearly  straight  and 
armed  with  numerous  spines,  the  costal  area  with  three  to  four  rows  of  areoles. 
Length  male  and  female  3.4  mm.;  width  2.2  mm. 

Color.  General  color  whitish,  marked  with  fuscous.  Pronotum  brown; 
paranota,  hood  and  carinae  with  areolae  hj'aline;  a  few  of  the  nervures  on  the 
dorsal  part  of  the  hood  and  a  small  spot  on  the  paranota  fuscous.  Elytra 
hyaline,  a  band  near  the  base,  another  near  the  tip  (a  rather  large  hyaline  spot 
near  the  middle),  posterior  portion  of  tumid  elevation  and  more  or  less  of 
sutural  area  fuscous.  Antennae  and  legs  testaceous,  the  apices  brownish- 
Body  beneath  brownish  and  partially  blackened. 

Type. —  9  ,  Collected  near  Lake  Waccamaw,  North  Carolina, 
June  9,  1915,  by  Prof.  R.  W.  Leiby.  (Collection  of  C.  J.  Drake.) 
Paratype. —  9  ,  same  data  as  type.  (Collection  of  Department 
of  Agricultm'e  of  North  Carolina,  at  Raleigh.) 

14.  Corythucha  obliqua  Osborn  and  Drake 

1916.     Corythucha  ohliqua  Osborn  and  Drake,  Ohio  Jr.  Sci.,  .wii,  no.  1,  p.  11. 

Nov.,  1910. 

Hood  slightly  higher  and  noticeably  shorter  than  median  carina.  Height 
of  hood  slightly  less  than  one-half  its  own  length.  Lateral  carinae  rather  long. 
Reticulations  of  hood  not  more  than  twice  the  size  of  those  of  the  paranota. 
Costal  margins  of  elytra  straight.  Spines  on  membranous  margins  rather 
short,  numerous  on  nervures  of  hood.     Size,  3.45  mm.  long,  1.44  mm.  wide. 

Hood  dark  brown.  Two  dark  brown  spots  on  paranota.  Brown  bands 
across  base  and  near  apex  of  elytra.  Apical  band  appearing  very  narrow 
and  slanting  anteriorlj-  from  costal  margin. 

The  type,  from  Dutch  Flats,  Placer  County,  California,  and 
six  other  specimens  from  Oregon,  in  the  Drake  collection,  have 
been  examined.  The  species  also  occurs  in  Idaho.  Food  plant 
is  Ceanothus  species. 

15.  Corythucha  celtidis  Osborn  and  Drake 

1916.     Corythucha  celtidis  Obsorn  and  Drake,  Ohio  Biol.  Soc,  ii,  no.  4,  p.  227. 

Pronotal  hood  sUghtly  higher  than  and  about  equal  in  length  to  median 
carina.  Height  of  hood  one-half  its  own  length.  Medina  carina  not  prom- 
inently arched.  Lateral  carinae  short.  Reticulations  of  hood  large. 
Spines  along  membranous  margins  of  normal  length  and  number.  Costal 
margins  of  elytra  straight.     Size,  3.6  mm.  long,  1.8  mm.  wide. 

Few  nervures  on  top  of  hood  sometimes  embrowned.  A  small  brown  spot 
on  paranota,  sometimes  a  trace  of  a  second  spot.  Dark  brown  bands  across 
base  and  apex  of  elytra.  Apical  band  not  solid  brown,  very  few  areoles 
entirely  clouded,  many  partially  hyaline. 
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Five  paratypes  from  Columbus,  Ohio,  in  the  Drake  collection, 
and  numerous  other  specimens  from  Ohio  have  been  examined. 
Hackberry  is  given  bj-  Osborn  and  Drake  as  the  food  plant  of 
this  species. 

16.  Corythucha  piercei  new  species 

Very  .similar  to  cellidis  Osborn  and  Drake,  but  differing  from  it  in  having 
the  l)rown  spot  on  the  paranota  distinctly  larger  and  darker  and  the  hood  more 
extensively  embrowned.  The  median  carina  in  piercei  is  also  slightly  more 
arched. 

Pronotal  hood  slightly  higher  than  median  carina,  with  its  height  at  least 
one-half  its  own  length.  Hood  and  median  carina  equal  in  length.  Reticu- 
lations of  hood  slightly  more  than  twice  the  size  of  those  of  the  paranota. 
Lateral  carinae  of  medium  height  and  short.  Spines  on  membranous  margins 
and  nervures  numerous  and  moderately  long.  Costal  margins  of  elytra  nearly 
straight.  Membranous  portions  hyaline,  nervures  slighth'  yellowish.  Hood 
more  or  less  heavily  embrowned  on  top.  A  large  brown  spot  on  anterior 
portion  of  paranota.  Elytra  with  distinct  basal  and  apical  bands.  Apical 
band  not  entirely  brown,  with  manj^  partially  hj'aline  areoles.  Size,  3.7  mm. 
long,  2  mm.  wide. 

Type. —  9,  WilHams,  Arizona.  (Dr.  W.  D.  Pierce.)  (Collec- 
tion of  United  States  National  Museum.)  Allotype. —  cT,  same 
data  as  type.  Paratypes. — One  female  and  three  males,  same 
data  as  type. 

The  species  is  named  in  honor  of  Dr.  W.  D.  Pierce,  who  col- 
lected all  stages  of  the  species  from  Quercus  species,  during  August, 
1917. 

17.  Corythucha  salicis  Osborn  and  Drake 

1917.     Corythucha  mlicis  Osborn  and  Drake,  Ohio  Jr.  Sci.,  xvii,  no.  8,  p.  298. 

Pronotal  hood  high,  but  not  twice  as  high  as  median  carina  and  distinctly 
longer  than  median  carina.  Height  of  hood  at  least  one-half  its  own  length. 
Median  carina  rather  low,  not  ai-ched.  Lateral  carina  short.  Spines  on  mem- 
branous margins.  Reticulations  of  hood  larger  than  those  of  paranota.  Size, 
3.5  mm.  long,  1.9  mm.  wide. 

Membranous  portions  whitish-hyaline  marked  with  dark  brown.  Hood 
more  or  less  embrowned.  A  rather  faint  spot  on  paranota.  Elytra  with 
brown  bands  across  base  and  apex.     Apical  band  only  on  costal  half. 

Separalile  from  inolUculata  in  its  smaller  si/e  and  hood  a 
little  more  abruptly  constricted.  These  two  species  may  prove 
to  be  the  same,  Init  until  more  specimens  can  be  provided  and 
examined  from  the  type  locality  of  moUiculata ,  and  that  species 
more  definitely  determined,  it  is  well  to  keep  tliem  distinct. 
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The  type  specimen  from  Middlesex  Falls,  Massachusetts,  in 
the  Drake  Collection,  has  been  examined  and  also  other  speci- 
mens from  Wisconsin  and  Montana.  A  report  of  its  occurrence 
in  Florida  has  also  come  to  hand.  It  is  known  to  occur  on  willow 
and  currant. 

18.  Corythucha  cyrta  Parshley,  new  species 

Very  similar  to  spimdosa  Gibson,  but  differing  from  it  in  having  a  more 
rounded  crest  of  hood  with  the  top  Hne  from  crest  forward  convex  and 
rounded,  and  in  having  color  markings  of  a  lighter  brown. 

Hood  twice  as  high  as  median  carina  but  height  of  hood  not  noticeably 
greater  than  length  of  carina.  Height  of  hood  two-thirds  its  length,  which  is 
noticeably  greater  than  length  of  carina.  Reticulations  of  hood  large.  Spines 
on  membranous  margins  and  nervures  rather  short.  Costal  margin  of  elytra 
straight.  Size,  3.7  mm.  to  3.9  mm.  long,  2.2  mm.  wide.  Hood  more  or  less 
embrowned.  A  brown  spot  on  paranota.  Bro^mi  band  across  base  and  apex 
of  elytra.  Three  medium  sized  hyaline  areoles  grouped  together  in  apical 
band,  forming  a  large  circle. 

The  food  plant  is  unknown  but  it  has  been  taken  from  sphag- 
num.    Records  are  from  ]\Iaine  and  Massachusetts. 

Type. —  9,  Liberty,  Maine.  (Collection  of  H.  M.  Parshley.) 
Allotype. —  cf,  same  data  as  type.  Paratypes. — Two  females, 
same  data  as  tj'pe. 

Other  specimens  examined  are  from  Fort  Kent  and  Orono, 
]\Iaine,  Beach  Bluff  and  Chester,  Massachusetts,  and  Bretton 
Woods,  New  Hampshire. 

19.  Corythucha  betulae  Drake,  new  species 

Hood  large,  highly  elevated,  the  length  one  and  one-fourth  times  the  height, 
abruptly  constricted  near  the  middle,  the  anterior  portion  narrow  and  the 
posterior  portion  large  and  nearly  globose.  Pronotum  with  the  lateral  mar- 
gins rather  large,  reniform,  the  outer  margins  armed  with  spines;  median 
carina  moderately  elevated,  slightly  more  than  one-third  of  the  height  of  the 
hood;  lateral  carinae  raised  anteriorly,  with  three  or  four  distinct  cells,  widely 
separated  from  the  hood.  Antennae  clothed  with  a  few  long  hairs,  the  first 
segment  slightly  more  than  twice  the  length  of  the  second.  Elytra  with  the 
outer  margin  nearly  straight  and  armed  with  spines  (except  distal  third),  the 
costal  area  with  three  or  four  rows  of  areoles.  Wings  a  Uttle  longer  than  the 
abdomen.     Length  4.3  mm.,  width  2.65  mm. 

Color.  Body  beneath  black,  the  claspers  in  the  male  brownish.  Antennae 
and  legs  testaceous,  the  tips  of  each  brownish.  Pronotum  brownish;  paranota 
with  areolae  hyaline  and  the  nervures  testaceous,  except  a  few  nervelets  near 
the  middle  fuscous.     Hood  with  a  few  of  the  nervures  partially  embrowned, 
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the  areolae  translucent.  Elytra  with  a  rather  broad  band  near  the  base, 
another  near  the  distal  end  (a  few  cells  hyahne  near  the  middle)  brown  or  light 
fuscous. 

Numerous  specimens,  taken  at  various  times  during  the  months 
of  July,  August  and  September  on  yellow  birch  {Betula  lutea), 
by  Mr.  Drake,  near  Cranberry  Lake,  New  York.  He  reports  it 
as  probably  one  of  the  most  common  northern  tingids. 

Tij'pe. —  9,  Cranberry  Lake,  New  York.  (Collection  of  C.  J. 
Drake.) 

20.  Corythucha  heidemanni  Drake,  new  species 

Hood  rather  large,  abruptly  constricted  near  the  middle,  one  and  two-thirds 
times  as  long  as  high,  armed  with  a  few  spines  on  the  sides,  subglobose,  the 
posterior  portion  large  and  rather  broad.  Pronotum  with  the  lateral  margins 
rather  broad  and  long,  the  margins  armed  with  spines;  median  carina  about 
one-third  as  high  as  the  hood,  the  lateral  carinae  widely  separated  from  the 
hood,  raised  anteriorly  and  with  two  or  thi-ee  distinct  cells.  Elytra  with  the 
outer  margin  nearly  straight  and  armed  with  spines  like  most  of  the  other 
members  of  the  genus;  costal  area  mostly  triseriate,  three  or  four  extra  cells 
near  the  base.  Claspers  strongly  curved  in  the  male.  Antennae  clothed  with 
a  few  long  hairs.     Length  3.7  mm.,  width  2.45  mm. 

Color.  Abdomen  beneath  black,  the  rostral  sulcus  and  bucculae  bro'miish. 
Legs  and  antennae  yellowish-brown,  the  tips  of  each  darker.  Pronotum  dark 
brown;  paranota  with  a  few  fuscous  markings  near  the  outer  margin  about  the 
middle,  the  nervures  testaceous  and  the  areolae  mostly  hyaUne.  El>i;ra  with 
a  rather  broad  band  near  the  base,  another  near  the  distal  end,  posterior  por- 
tion of  tumid  elevation,  and  more  or  less  of  sutural  area,  fuscous. 

Tijpe. —  9,  Cranberry  Lake,  New  York.  (Collection  of  C.  J. 
Drake.)  Paratypes  in  the  collection  of  the  United  States  Na- 
tional AIuscLun,  Ohio  State  University,  and  the  California  Acad- 
emy of  Science. 

A  common  species  in  the  Adirondacks,  around  Cranberry 
Lake,  New  York. 

21.  Corythucha  cydoniae  Fitch 

186L     Tinxjis  cydoniae  Fitch,  Country  Gentleman,  xvii,  no.  7. 

1879,     Corythucha  arcuata  Comstock  (not  of  Say),  Rept.  U.  S.  Dept.  Agric, 

1879. 
1903.     Corythucha  arcuata  cralaecji  Morrill,  Psj'che,  x,  p.  132. 
1916.     Corythucha  crataegi  Osborn  and  Drake,  Ohio  Biol.  Sur.,  ii,  no.  4,  p.  229. 

Crest  of  pronotal  hood  slightly  more  than  twice  as  high  as  median  carina, 
lieight  slightly  more  than  one-half  the  length  of  hood,  length  of  hood  greater 
than  length  of  median  carina,  globose  portion  with  width  greater  than  the 
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length.  Hood  not  flattened  on  top  or  posteriorly.  Reticulations  of  hood  large 
but  not  extremely  so.  Hood  constricted,  making  the  anterior  portion  of  the 
hood  appear  long  and  narrow,  not  distinctly  triangular.  Median  carina  with 
areoles,  sometimes  two  rows.  Lateral  carinae  normally  high,  terminating  a 
considerable  distance  from  base  of  hood,  with  areoles.  Costal  margins  of 
elytra  shghtly  concave.  Spines  on  margins  of  membranous  portions  and  at 
apex  of  hood  short.  Nervures  only  spined  at  apex  of  hood.  Length  3.5  mm., 
width  1.7  mm. 

Antennae,  legs,  and  nervures  light  yellow.  Hood  more  or  less  embrowned. 
Paranota  with  a  large  brown  spot.  Elytra  with  a  browTi  band  at  base  and  one 
near  apex.     Inner  margin  of  elytra  brown.     Apex  of  elytra  hyaline. 

It  is  interesting  to  note  that  Prof.  J.  H.  Comstock  in  the  1879 
Report  of  the  United  States  Department  of  Agriculture  described 
the  egg  and  immature  form,  which  at  that  time  Prof.  P.  R.  Uhler 
considered  merely  a  phytophagic  form  of  arcuata  Say.  Later, 
in  1903,  Dr.  A.  W.  Morrill  described  the  eggs  under  the  name 
C.  arcuata  variety  crataegi.  Then,  in  1916,  Osborn  and  Drake 
raised  IMorrill's  variety  to  specific  rank.  Crataegi  must  now  go 
into  synonymy,  as  it  has  recently  come  to  light  that  Dr.  Asa  Fitch 
described  and  figured  this  species  under  the  name  T.  cydoniae  in 
the  Country  Gentleman,  February  14,  1861.  Osborn  and  Drake 
erroneously  quote  the  International  Code  in  saying  that  cydoniae 
is  invalid  because  it  was  desci'ibed  and  published  in  a  non-scien- 
tific journal. 

This  species  ranges  over  the  entire  United  States  and  is  also 
reported  from  southern  Canada.  Hawthorn  and  quince  are  its 
native  food  plants;  however,  it  has  been  occasionally  reported 
from  other  trees  but  in  no  great  numbers. 

22.  Corythucha  padi  Drake 

1917.     Corythucha  padi  Drake,  Ohio  Journal  Sci.,  xxvii,  no.  6,  p.  215. 

Hood  twice  as  high  as  median  carina,  Tvdth  height  about  two-thirds  its  length, 
noticeably  longer  than  median  carina.  Height  of  hood  not  greater  than  length 
of  median  carina.  Reticulations  of  hood  large.  Spines  on  membranous  mar- 
gins and  nervures  rather  small,  not  numerous.  Costal  margins  of  elytra  nearly 
straight.     Size,  4  mm.  long,  2.4  mm.  wide. 

Brown  spot  on  paranota.  Top  of  hood  more  or  less  embrowned.  Brown 
band  across  base  and  apex  of  elytra.  Apical  band  with  a  few  areoles  par- 
tially hyaline.     Apical  areoles  sometimes  appear  entirely  hyaline. 

Species  is  recorded  from  Montana,  Oregon,  Washington,  and 
British  Columbia.  The  host  plant  is  Western  Choke  Cherry 
{Primus  demissa).  The  type  and  eighteen  paratypes  have  been 
examined. 
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23.  Corythucha  fuscomaculata  St;\l 

1858.     Tingis  fudComaculaUi  Still,  Rio  Hem.,  i,  p.  63. 
1873.     Corythucha  fuscomaculata  StS,l,  Eiium.,  iii,  p.  123. 

Pronotal  hood  slightly  higher  than  median  carina,  and  noticeably  longer; 
its  height  equals  more  than  one-half  its  own  length.  IMedian  carina  well 
arched,  almost  as  much  as  in  gossypii  Fabr.  Lateral  carinae  small.  Reticula- 
tions of  hood  very  large.  Costal  margins  of  elj^tra  nearly  straight.  Spines 
on  membranous  margins  and  nervui-es  rather  long  and  numerous.  Length 
3.6  mm.,  width  2.2  mm. 

Nervures  of  hood  embrowned.  Two  distinct  brown  spots  on  paranota. 
Brown  band  across  base  of  elytra  and  another  across  elytra  just  behind  the 
large  apical  cells,  which  are  entirety  hyaline.  Two  or  three  cells  in  apical  band 
entirely  hyaline. 

Two  specimens  from  Brazil  in  the  National  ^Iiiseum  collection 
have  been  examined.     Food  plant  unknown. 

24.  Corythucha  coloradensis  new  species 

Pronotal  hood  higher  than  but  not  twice  as  high  as  median  carina;  one-half 
to  two-thirds  as  high  as  its  own  length.  Length  of  hood  noticeably  longer  than 
median  carina.  Median  carina  arched,  with  but  one  row  of  large  areoles. 
Reticulations  of  hood  large.  Spines  on  membranous  margins  rather  small, 
scarce  on  nervures.     Size,  3.8  mm.  long,  2  mm.  wide. 

Crest  of  hood  more  or  less  embrowned.  Light  brown  spot  on  paranota. 
Brown  band  across  base  and  apex  of  elytra.  Apical  band  about  one-fourth 
the  length  of  elytra  and  directed  forwards  along  inner  border.  Areoles  in 
apical  band  only  partially  hyaline,  none  entirely  so. 

Type. —  9  ,  Platte  Canj'on,  Colorado.  (Dyar  and  Caudell, 
May  20,  1901.)  (Collection  of  United  States  National  Museum.) 
AUoty])e. —  cf ,  same  data  as  type.  Paratype. —  cf,  same  data  as 
type. 

The  above  mentioned  sjiecimens  were  taken  from  poison  oak. 
A  single  specimen  is  at  hand  from  Wawawai,  Washington,  and 
one  from  Bad  Lands,  Sioux  County,  Nebraska,  in  the  Barl)cr 
collection,  has  been  examined. 

25.  Corythucha  elegans  Drake,  new  species 

Pronotal  hood  at  least  twice  as  high  as  median  carina  and  considerably 
larger.  Height  of  hood  more  than  half  its  own  length  and  di.stinctly  greater 
than  length  of  median  carina.  Crest  of  hood  more  or  less  angulate.  Median 
carina  well  arched.  Lateral  carina  normal,  with  areoles.  Reticulations  of 
hood  about  twice  the  size  of  those  of  paranota.  Costal  margins  of  el>1ra  nearly 
straight.  Spines  on  membranous  margins  small  and  numerous,  numerous  on 
nervures  of  hood.     Size,  3.5  mm.  long,  2  mm.  wide. 
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Nervures  of  hood  and  paranota  embrowned,  with  areoles  more  or  less 
clouded  with  cream.  A  light  brown  band  across  base  and  apex  of  elj^ra. 
Tumid  elevations  embrowned.  Areoles  in  apical  band  more  or  less  opaque, 
none  entirely  hyaline. 

Tijpe. —  9,  Poudre  Canyon,  Colorado.  (Collection  of  C.  J. 
Drake.)  Allotype. —  cT,  same  data  as  type.  Paratype.- — 9,. 
same  data  as  type. 

During  the  summer  of  1917,  Mr.  Drake  found  what  seems  to> 
be  this  species  occurring  quite  commonly  on  willow  at  Cranberry 
Lake,  New  York. 

26.  Corythucha  molliculata  Osborn  and  Drake 

1916.  Corythucha  molliculata  Osborn  and  Drake,  Ohio  Jr.  Sci.,  xvii,  no.  1,  p.  12. 
This  species  Avas  described  from  a  single  specimen  bearing  the 
locality  label — Ag.  Coll.  Mich.  June  12,  1890.  Because  of  the 
general  inadvisability  of  describing  a  new  species  from  a  single 
specimen  without  a  known  food  plant,  and  because  of  the  broken 
and  missing  median  carina,  a  redescription  is  hardly  warranted. 
Until  a  large  series  is  procured  the  author  must  keep  the  validity 
of  this  species  under  suspicion.  However,  the  triangular  shape 
of  the  hood,  with  but  little  constriction,  may  prove  sufficient  to 
keep  it  distinct.  Other  characters  are  to  be  noted  from  the 
key. 

27.  Corythucha  salicata  new  species 

Pronotal  hood  slightly  liigher  than  median  carina.  Height  of  hood  about 
one-half  its  own  length,  and  length  slightly  shorter  than  median  carina. 
Median  carina  of  normal  height,  not  arched.  Lateral  carinas  long,  terminat- 
ing a  short  distance  from  base  of  hood.  Recticulations  of  hood  about  same 
size  as  those  of  paranota.  Spines  on  membranous  margins  and  nervures  small 
and  scarce.  Costal  margins  of  elytra  nearly  straight,  slightly  constricted  at 
the  middle.     Size,  3.4  mm.  long,  2  mm.  wide. 

General  aspect  above  white  or  cream  colored.  Crest  of  hood  shghtly  em- 
browTied.  Two  faint  brown  spots  on  paranota.  Rather  faint  brown  band 
across  base,  which  is  sometimes  obsolete,  and  apex  of  elytra  with  tumid  eleva- 
tions embrowned  and  rather  pointed  or  acute.  A  tiny  brown  spot  at  center 
of  costal  margin  of  elytra. 

This  species  is  very  similar  to  drakei  new  species,  but  from 

which  it  may  be  separated  by  the  less  arched  median  carina,  which 

is  slightly  shorter,  and  l^y  the  angulate  tumid  elevations  of  elytra. 

Type.— 9  ,   Hood    River,   Oregon.     (J.   C.   Bridwell,   Aug.  4, 

1908.)      (Collection  of  C.  J.  Drake.)    .  Allotype. —  cf ,  same  data 
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as  type.     Paratypes. — One  female  and  six  males,  same  data  as 
type. 

28.  Corythucha  occidentalis  Drake,  new  species 

Hood  highly  elevated,  slightly  longer  than  high,  moderately  constricted  at 
the  middle,  the  posterior  portion  narrowed  dorsally.  Pronotum  with  the 
lateral  margins  rather  broad,  reniform,  armed  with  spines  on  the  outer  mar- 
gins; median  carina  moderately  elevated,  about  one-foui'th  as  high  as  the  hood, 
composed  of  either  a  single  series  of  large  areoles  or  with  a  few  cells  divided 
near  the  middle  and  forming  a  double  series;  lateral  carinae  widely  separated 
from  the  hood,  raised  anteriorly,  with  tlii-ce  or  four  distinct  cells.  Elytra  with 
large  tumid  elevation,  the  outer  margin  very  strongly  concave  and  beset  with 
spines;  costal  area  mostly  triseriate,  usually  a  few  extra  cells  near  the  base. 
Antennae  clothed  with  a  few  long  hairs,  the  first  segment  three  times  the 
length  of  the  second.  Claspers  strongly  curved  in  the  male.  Length  2.7.5  mm., 
■width  1.52  mm. 

General  color  brown.  Pronotum,  a  large  spot  on  the  paranota,  a  small 
spot  on  the  median  carhia,  brown.  Hood  embrowned.  Elytra  with  a  broad 
band  at  the  base,  another  near  the  apex,  more  or  less  of  the  inner  margin, 
and  the  tumid  elevations,  brown.  Body  l:)eneath  reddish-brown,  in  one  speci- 
men partially  blackened.     Eyes  black. 

Type. —  9,  Siskiyou  County,  California.  (Collection  of  C.  J. 
Drake.)  Paratypes. — One  in  Drake  collection,  one  in  collection 
of  California  Academy  of  Sciences. 

29.  Corythucha  pergandei  Heidemann 

1906.     CuryUiudta  pergandei  Heidemann,   Proc.  Ent.  Soc.  Wash.,  viii,  nos.  1 

and  2,  p.  10. 

Pronotal  hood  liigher  than  median  carina,  but  not  twice  as  liigh.  Its  height 
•equals  at  least  one-half  its  own  length.  Length  of  hood  about  equal  to  that  of 
median  carina.  Reticulations  of  hood  large.  Lateral  carinae  rather  large, 
but  short.  Costal  margins  of  elytra  straight.  Spines  on  membranous  mar- 
gins rather  short  and  inconspicuous.  Size,  never  more  than  3  mm.  long,  often 
slightly  less,  1.7  mm.  wide. 

Nervures  of  hood  and  anterior  portion  of  paranota  more  or  less  embrowned. 
A  light  brown  band  aci-oss  base  and  apex  of  elytra.  Apical  band  with  no 
areoles  entirely  hyahne. 

The  type  specimens,  which  were  collected  at  Washington, 
District  of  Columbia,  together  with  many  others  have  been  exam- 
ined. The  range  of  distribution  is  from  the  New  England  States, 
west  to  Wisconsin  and  south  to  Kansas.  California  and  Texas. 

The  known  food  plants  include  Hazel,  Elm,  Crab-a])ple,  Black 
Alder  and  Sweet  Birch. 
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30.  Corythucha  coryli  Osborn  and  Drake 

1917.     Corythucha  coryli  Osborn  and  Drake,  Ohio  Jr.  Sci.,  xvii,  no.  8,  p.  299. 

Hood  at  least  twice  as  high  as  the  median  carina,  and  distinctly  longer. 
Height  of  hood  nearly  two-thirds  its  own  length.  Median  carina  arched. 
Reticulations  of  hood  very  large.  Spines  on  membranous  margins  quite  long, 
scarce  on  nervures.  Costal  margins  of  elytra  distinctly  concave.  Small 
species,  2.8  mm.  long,  1.52  mm.  wide. 

Hood  embrowned.  Brown  band  across  base  and  apex  of  elytra.  Apical 
band  with  no  large  hyaline  areoles. 

This  species  is  noticeably  smaller  than  incurvata  Uhler,  from 
which  it  may  also  be  distinguished  by  the  distinct  dark  apical 
band  on  elytra. 

The  type  and  two  paratypes  in  the  Drake  collection  have  been 
examined.  They  were  collected  on  Hazelnut  {Corylus  americana), 
by  Mr.  W.  L.  McAtee,  at  Plummer's  Island,  Maryland,  1914. 

This  species  was  known  to  Mr.  Heidemann  under  his  manu- 
script name  hulata. 

31.  Corythucha  borealis  Parshley,  new  species 

Pronotal  hood  at  least  twice  as  high  as  median  carina  and  noticeably  longer. 
Height  of  hood  at  least  one-half  its  own  length  and  not  noticeably  greater 
than  length  of  median  carina.  Lateral  carinae  very  low  and  short.  Reticula- 
tions of  hood  larger  than  those  of  paranota.  Spines  normal  in  size  and  number. 
Costal  margins  of  elytra  straight.     Size,  2.8  mm.  long,  2  mm.  wide. 

Hood  more  or  less  embrowned.  A  light  brown  spot  on  paranota.  Light 
brown  band  across  base  and  apex  of  elytra.  Apical  band  without  any  entirely 
hyaline  areoles.     Tumid  elevations  and  inner  borders  of  elytra  light  brown. 

Tijpe. —  9  ,  Orono,  Maine.  (Collection  of  H.  M.  Parshley.) 

Allotype. —  cf,  same  data  as  type.  Paratypes. — Two  females, 
same  data  as  type. 

Food  plant  unknown. 

32.  Corythucha  incurvata  Uhler 

1894.     Corythucha  incurvata  Uhler,  Proc.  Cal.  Acad.  Sci.,  iv,  p.  280. 

Pronotal  hood  very  large,  twice  as  high  as  median  carina,  and  its  height  equal 
to  two-thu-ds  the  length  of  the  hood.  Length  of  hood  considerably  greater  than 
length  of  median  carina.  Hood  abruptly  constricted  at  the  middle,  globose 
portion  wider  than  long,  not  flattened  on  top  or  posteriorly.  Reticulations  of 
hood  large.  Median  carina  arched  before.  Lateral  carinae  of  medium  height, 
short,  terminating  a  considerable  distance  from  base  of  hood.  Costal  margins 
of  elytra  distinctly  concave.  Spines  on  membranous  borders  short.  Length 
3.3  mm.,  width  2.9  mm. 
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General  aspect  above  yellowish  brown.  Membranous  portions  hyaline  with 
nervures  yellow.  Crest  of  hood  more  or  less  embroA\Tied.  Pronotum  proper, 
brown.  Inner  border  of  elytra  more  or  less  embrowned.  Faint  brown 
band  across  apex  of  elytra,  tumid  elevations  more  or  less  brown  and  a  slight 
brown  spot  in  each  anterior-lateral  angle  of  elytra. 

The  type  in  the  United  States  National  Museum  and  many 
other  specimens  have  been  studied.  This  is  a  western  species, 
occurring  in  California  and  Arizona. 

Heteromelei,  a  manuscript  name  of  Heidemann,  refers  to  this 
species.  Heteromeles  arhutifolia  is  the  food  plant.  An  excellent 
treatise  on  its  life  history  and  description  of  nym])lis  was  pub- 
lished by  M.  C.  Pemberton.- 

33.  Corythucha  brunnea  new  species 

Pronotal  hood  fully  twice  as  high  as  median  carina,  its  height  more  than 
one-half  its  own  length.  Top  of  hood  from  crest  forward  slightly  concave. 
Crest  very  angulate.  iNIedian  carina  distinctly  shorter  than  hood,  of  medium 
height.  Lateral  carinae  normal.  Reticulations  of  hood  larger  than  those  of 
paranota.  Spines  on  memljranous  margins  rather  short  and  not  at  all  numer- 
ous.    Costal  margins  of  elytra  nearly  straight.     Length  3  mm.,  width  l.S  mm. 

General  dorsal  aspect  dark.  Nervures  brown  or  yellowish.  Hood  almost 
entirely  embrowned.  Paranota  with  two  dark  spots.  A  wide  basal  and 
apical  dark  brown  band  across  elytra.  Apical  band  fully  one-third  the 
length  of  elytra,  and  with  three  large  areoles  more  or  less  hyaline  and  others 
hyaline  at  their  centers. 

Type. —  9 ,  Alexandria,  Loui-siana.  (Collection  of  United 
States  National  Museum.)  Allotype. —  c^,  same  data  as  type. 
Paratypes.—Six  female  and  seven  males,  same  data  as  type. 

The  above  mentioned  specimens  were  taken  from  Crataegus 
species.  Other  specimens  from  Logansport,  Shrevesport  and 
Monroe,  Louisiana,  and  Lilxu'ty,  San  Antonio  and  Dallas,  Texas, 
have  been  examined. 

34.  Corythucha  bellula  new  species 

Pronotal  hood  more  than  twice  as  high  as  median  carina,  its  height  is  more 
than  one-half  its  own  length.  Crest  of  hood  distinctly  angled.  Areoles  of 
hood  large.  IMedian  carina  low,  not  arched,  shorter  than  length  of  hood. 
Lateral  carinae  normal.  Spines  on  membranous  margins  normal.  Costal 
margins  of  elytra  straight.     Size,  3  mm.  long,  1.9  mm.  wide. 

Color;  nervures  of  hood  embrowned;  paranota  with  a  distinct  brown  spot, 
sometimes  a  less  distinct  second  spot.     Elytra  with  basal  and  apical  band. 

Mourn.  Econ.  Eiit.,  Vol.  4,  Xo.  3,  p.  339,  1911. 

TRANS.    .\M.    ENT.    SOC,    XLIV. 


94  THE    GENUS    CORYTHUCHA 

Apical  band  slightly  more  than  one-fourth  wider  than  length  of  elytra.  Two 
or  three  partially  hyaline  areoles  in  apical  band.  Apical  areoles  hyaline, 
differing  in  this  respect  from  the  preceding  species. 

Type.— 9  ,  Tiffin,  Ohio.  (Col.  by  C.  J.  Drake.)  (Collection 
of  United  States  National  Museum.)  Allotype. —  d^ ,  same  data 
as  type.     Paratypes. — Nine  females,  same  data  as  type. 

The  above  mentioned  specimens  were  captured  on  Crataegus 
species. 

35  Corythucha  lactea  Drake,  new  species 

Hood  very  highly  elevated,  veiy  abruptly  constricted  at  the  middle,  the 
length  a  little  greater  than  the  height.  Sides  of  hood,  dorsal  surface  of  the 
paranota  and  elytra,  outer  margins  of  paranota  and  elytra,  except  distal  third, 
armed  with  rather  stout  spines.  Paranota  not  very  large,  reniform.  Pro- 
notum  with  the  posterior  process  small,  areolate;  median  carina  highly  elevated, 
a  little  more  than  one-third  of  the  height  of  the  hood;  lateral  carinae  widely 
separated  from  the  hood,  strongly  raised  anteriorly,  with  two  or  thi-ee  distinct 
areoles.  Elytra  rather  strongly  concave  on  the  outer  margin,  the  costal 
area  triseriate.  Claspers  strongly  curved  in  the  male.  Length,  male  3.15 
mm.,  female  3.85  mm.;  width,  male  2  mm.,  female  2.4  mm. 

General  color  lacteous.  Hood,  pronotum,  paranota,  carinae  and  elytra 
lacteous,  a  few  veinlets  sometimes  very  faintly  margined  with  light  brown, 
and  when  so  the  color  markings  resemble  those  of  morrilli  Osborn  and  Drake. 
Legs  and  antennae  testaceous.  Body  beneath  brownish,  sometimes  slightly 
darkened.     Eyes  black. 

Type. —  9  ,  Stansbury  Island,  Great  Salt  Lake,  Utah.  (Col- 
lection of  C.  J.  Drake.)  Paratypes.  From  same  locality  in  col- 
lections of  Prof.  Larson  and  California  Academy  of  Sciences. 

36.  Corythucha  marmorata  Uhler 

1878.     Corythucha  mamorala  Uhler,  Proc.  Bost.  Soc.  Nat.  Hist.,  xix,  p.  415. 

Pronotal  hood  considerably  higher  than  median  carina  but  not  twice  as  high. 
Height  of  hood  about  two-thirds  its  length  and  equal  to  the  length  of  the 
median  carina.  Hood  not  flattened  on  top  or  posteriorly  and  not  prominently 
constricted  at  the  middle.  Length  of  globose  portion  greater  than  its  width. 
Reticulations  of  hood  slightly  larger  than  those  of  paranota.  Median  carina 
arched.  Lateral  carinae  very  small,  low,  short,  terminating  a  considerable 
distance  from  base  of  hood,  and  without  areoles.  Costal  borders  of  elytra 
straight.  Width  of  elytra  at  apex  very  nearly  equals  the  width  at  anterior  line 
of  elytra.  Spines  on  membranous  margins  and  on  nervures  short.  Length  3.2 
mm.,  width  1.8  mm. 

Antennae  and  legs  yellowish,  hood  and  paranota  lacteous;  the  nervures  more 
or  less  embrowned  with  usually  a  brown  spot  in  center.  Elytra  lacteous,  with 
the  centers  of  areoles  hyaline,  with  fom-  irregular,  transverse,  smoky  brown 
bands. 
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Its  range  includes  the  entire  United  States.  Mr.  IMcAtee 
reports  the  food  plants  of  this  species  in  the  vicinity  of  Wash- 
ington, D.  C,  as  being  various  members  of  the  genus  Aster.  It 
has  been  reported  as  injurious  to  Chrysanthemums. 

Riley's  manuscript  name  irroratus  refers  to  this  species. 

37.  Corythucha  mexicana  new  species 

Pronotal  hood  high,  but  slightly  less  than  twice  as  high  as  median  carina,  its 
height  more  than  one-half  its  length.  Length  of  hood  noticeably  greater  than 
lenp-th  of  median  carina.  Lateral  carinae  terminating  close  to  base  of  hood. 
■  Reticulations  of  hood  somewhat  larger  than  those  of  paranota.  Spines  rather 
fine,  short,  but  placed  close  together  on  membranous  margins.  Costal  margins 
of  elytra  rather  concave.    Size,  2.8  mm.  long,  L7  mm.  wide. 

Membranous  portions  hyaline,  marked  with  brown.  Nervurcs  of  hood  and 
paranota  more  or  less  embrowned.  Nervm-es  of  elytra  embrowned  in  the  form 
of  a  band  across  base  and  a  wide  one  across  apex.  Many  areoles  in  apical  band 
hyaline.  Nervures  at  center  of  costal  margin  of  elyti-a  embrowned  to  form  a 
spot. 

Type. —  9 ,  Linares,  Xucvo  Leon,  ^Mexico.  (Collection  of 
J.  R.  Bueno.)  Allotype. —  cf ,  same  data  as  type.  Paratypes. — 
Three  females  and  five  males,  same  data  as  type. 

Three  other  specimens  in  Mr.  Bueno's  collection  from  San 
Jose,  Tamaulipas,  Mexico,  have  been  examined.  Food  plant  lui- 
known. 

38.  Corythucha  taorrilli  Osborn  and  Drake 

1917.     Corythucha  morrilli  Osborn  and  Drake,  Ohio  Jr.  Sci.,  xvii,  no.  8,  p.  298. 

Pronotal  hood  more  than  twice  as  high  as  the  median  carina  and  its  height 
at  least  two-thirds  its  own  length.  Length  of  hood  considerably  greater  than 
length  of  median  carina.  Globose  portion  of  hood  longer  than  broad.  Hood 
gradual!}'  narrowed  anteriorly  but  not  prominently  constricted,  nor  at  all 
flattened  on  top  or  posteriorly.  Reticulations  of  hood  not  large.  Median 
carina  with  two  rows  of  areoles.  Lateral  carinae  long,  rounding,  terminating 
close  to  base  of  hood,  and  with  areoles.  Costal  margins  of  elytra  concave. 
Spines  along  costal  border  of  elytra  and  paranota,  and  on  nervures  medium 
length,  rather  numerous  but  not  prominent.    Length,  3  mm.,  width,  1.5  nun. 

Hood  more  or  less  embrowned,  paranota  hyaline  and  tinged  with  fuscous, 
becoming  a  dark  spot  at  middle,  which  in  .some  specimens  is  faint  or  entirely 
missing.  Elytra  hyaline  crossed  with  four  irregular  brown  bands.  These  bands 
in  some  specimens  are  very  faint  and  more  nearly  approach  spots.  A  few 
specimens  examined  have  only  faint  traces  of  any  brown  markings  and  may  be 
considered  a  pale  color  form. 

The  type  and  seven  paratypes  as  well  as  innumeral)le  other 
specimens  have  been  studied.     Morrilli  was  a  manuscript  name 
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of  Heidemann's.  It  occurs  throughout  the  southwest  portion  of 
the  United  States  and  Mexico,  where  it  is  one  of  the  commonest 
species  of  the  genus.  It  is  to  be  found  on  various  cultivated 
plants  and  weeds. 

39.  Corythucha  decens  Stil 

1835.     Tingis  gossypii  Burmeister  (not  of  Fabricius),   Handb.   der  Ent.,   ii, 

p.  259. 
1862.     Tingis  decens  Stil,  Stett.  Ent.  Zeit.,  p.  324. 

Hood  at  least  twice  as  high  as  median  carina,  which  is  extremely  short,  being 
not  more  than  one-quarter  of  the  length  of  hood.  Hood  constricted  before  the 
middle,  apex  quite  acute,  globose  portion  large.  Height  of  hood  fully  one- 
half  the  length  of  hood.  Reticulations  of  hood  much  larger  than  those  of 
paranota.  Lateral  carinae  minute,  nearly  obsolete.  Costal  margins  of  elytra 
more  or  less  concave.  Spines  on  membranous  margins  and  nervures  numerous. 
Size,  3  mm.  long,  1.7  mm.  wide. 

General  color  aspect  yellow.  Nervures  of  hood  more  or  less  embrowned. 
Small  brown  spot  on  paranota.  Brown  band  across  base  of  elytra  and  another 
across  apex.  Basal  band  sometimes  confined  to  anterior-lateral  angle  of 
elytra.  Apical  band  wide,  about  one-third  the  length  of  elytra,  not  closed 
anteriorly,  with  large  hyaline  areoles.  A  brown  spot  at  center  of  costal  margin 
of  elj'tra. 

The  only  specimens  which  I  have  seen  are  from  Paraiso,  Pan- 
ama Canal  Zone,  and  were  collected  by  Mr.  E.  A.  Schwarz  in 
1911.  Champion,  in  the  Biologia  Centrali-Americana,  lists  its 
occurrence  in  North  America,  Mexico,  Central  America  and 
West  Indies.     Food  plant  unknown. 

This  species  can  readily  be  separated  from  all  others  by  the 
extremely  short  median  carina  and  nearly  obsolete  lateral  carinae. 
These  points  are  well  illustrated  in  the  Biologia  Centrali-Ameri- 
cana. 

40.  Corythucha  gossypii  Fabricius 

1794.     Acanthia  gossypii  Fabricius,  Ent.  Syst.,  iv,  p.  78. 
1803.     Tingis  gossypii  Fabricius,  Syst.  Rhyng.,  p.  126. 
1868.    Galeatus  gossypii  St&l,  Hem.  Fabr.,  i,  p.  93. 
1873.     Corythucha  gossypii  St§,l,  Enum.,  iii,  p.  123. 

Pronotal  hood  as  high  as  or  slightly  lower  than  median  carina,  its  height 
equal  to  one-half  its  length.  Length  of  hood  considerably  less  than  length  of 
median  carina.  Hood  constricted  at  the  middle  but  not  prominently  so,  and 
not  noticeably  on  top  or  posteriorly.  Globose  portion  of  the  hood  wider  than 
long.  Reticulations  of  hood  small.  Median  carina  arched  with  at  least  two 
rows  of  areoles.     Lateral  carinae  small,  terminating  a  considerable  distance 
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from  base  of  hood,  and  without  distinct  areoles.  Costal  margins  of  elytra  nearly 
straight.  Spines  on  membranous  margins  medium  length  to  long.  Xervures 
of  hood  with  numerous  spines,  and  a  few  scattered  ones  on  nervures  of  eh'tra. 
Length  3  mm.,  width  1.6  mm. 

All  membranous  portions  hyaline,  nervures  white  except  those  which  are 
embrowned.  Antennae  and  legs  yellow.  Anterior  portion  and  crest  of  hood 
more  or  less  embrowned.  A  brown  spot  at  middle  of  the  outer  border  of  para- 
nota.  A  distinct  brown  spot  on  each  tumid  elevation  of  elytra.  Two  faint 
brown  streaks  from  the  costal  margin  of  elytra  on  the  anterior  half.  Two 
faint  brown  bands  across  apical  half  of  elytra,  appearing  sometimes  as  mere 
spots. 

Occurs  throughout  southern  United  States,  Central  America 
and  West  Indies.  Common  on  cotton  and  has  been  captured 
on  Icthyonethia  piscipulu.  Numerous  specimens  have  been 
examined. 

41.  Corythucha  unifasciata  Champion 

1901.     Corythucha  uuifasciala  Champion,  Biol.  Cent.-Amer.,  Hemip.,  ii,  p.  7. 

Pronotal  hood  somewhat  higher  than  median  carina,  but  not  twice  as  high. 
Height  of  hood  shghtly  more  than  one-half  its  length.  Length  of  hood  less 
than  length  of  median  carina.  Hood  not  flattened  on  top  or  posteriorly,  con- 
stricted at  the  middle.  Width  of  globose  portion  slightly  greater  than  its 
length,  reticulations  large.  Median  carina  with  one  row  of  areoles  and  pos- 
terior half  low.  Lateral  carinas  of  median  size  with  areoles  and  short  spines, 
and  terminating  a  considerable  distance  from  base  of  hood.  Costal  margins 
of  elj'tra  straight.  Spines  on  membranous  borders  long  and  stout.  Numerous 
smaller  spines  on  nervures  of  membranous  portions,  especially  on  hood. 
Length  3.3  mm.,  width  2  mm. 

General  dorsal  aspect  yellowish  brown.  Membranous  areoles  hj'aline,  nerv- 
ures yellow.  Antennae  and  legs  yellow.  Crest  of  the  hood  more  or  less 
embrowned.  Two  bro\ATi  spots  on  paranota.  Brown  band  at  base  of  elytra 
and  a  more  or  less  indistinct  irregular  brown  band  near  apex  of  elytra. 

A  few  specimens  from  southern  United  States,  Mexico  and 
Central  America  have  l)een  examined.     Food  plant  imknown. 

42.  Corythucha  ulmi  Osborn  and  Drake 

1916.     Corylhudia   pallida  var.  ulmi  Osborn  and  Drake,  Ohio  Biol.  Surv.,  ii, 

no.  4,  p.  231. 

Hood  liigher  than  median  carina,  but  not  twice  as  high,  about  equal  in  length 
to  median  carina.  Height  of  hood  equals  one-half  its  own  length.  Lateral 
carinae  rather  high  but  short.  Reticulations  of  hood  more  than  twice  the  size 
of  those  of  paranota.  Spines  on  membranous  margins  and  on  nervures  of  hood 
normal  length  atid  size.  Costal  margins  of  elytra  straight.  Size,  3.3  mm. 
long,  1.6  mm.  wide. 
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Nervures  all  yellow  to  light  brown.  Nearly  obsolete  brown  spots  on  par- 
anota.  Brown  band  across  base  of  elytra,  but  with  no  distinct  band  across 
apical  portion  of  elytra,  nervures  may  be  embrowned  but  areoles  not  clouded. 

Type  and  para  types  iii  the  Drake  collection  examined.  They 
were  collected  on  Ulmus  americana  at  Pliimmer's  Island,  Mary- 
land, by  Mr.  W.  L.  McAtee.  Other  specimens  from  New  York 
and  South  Carolina  were  examined.  Osborn  and  Drake  also 
report  its  capture  at  Lisbon,  Ohio.  Although  resembling  pallida 
Osborn  and  Drake  in  general  color  markings,  it  may  be  distin- 
guished from  pallida  by  the  smaller  size  and  having  a  brown  band 
across  base  of  elj'tra.  Since  Osborn  and  Drake  first  published  a 
note  on  pallida  var.  idmi,  they  also  have  come  to  the  conclusion 
that  it  should  be  raised  to  specific  rank. 

43.  Corythucha  mail  new  species 

Resembling  iihni  Osborn  and  Drake.  Pronotal  hood  only  shghtly  higher 
than  median  carina  and  about  equal  to  it  in  length.  Height  of  hood  one-half 
its  own  length.  Reticulations  of  hood  large,  abruptly  constricted  at  the  mid- 
dle. Median  carina  well  arched.  Lateral  carinae  of  normal  height,  with  two  or 
three  areoles.  Lateral  margins  of  elytra  nearly  straight.  Elevations  of  elytra 
large.  Spines  on  membranous  margins  normal.  Size,  3.7  mm.  long,  2.3  mm. 
wide. 

Nervures  of  hood  somewhat  embrowned,  not  dark.  Paranota  with  a  faint 
brown  spot.  Elytra  with  a  distinct  basal  band,  but  without  a  distinct  apical 
one,  although  the  nervures  in  apical  portion  may  be  shghtly  embrowned  and 
one  or  two  areoles  shghtly  clouded. 

Type. —  9,  Lakehurst,  New  Jersey.  (Collection  of  H.  G. 
Barber.)  Allotype. —  cf  same  data  as  type.  Paratypes. — Two- 
females  and  one  male,  same  data  as  type. 

44.  Corythucha  drakei  new  species 

Pronotal  hood  slightly  higher  than  median  carina  and  slightly  shorter. 
Height  of  hood  equals  one-half  its  own  length.  Median  carina  of  normal 
height.  Lateral  carina  long,  terminating  a  short  distance  from  base  of  hood. 
Reticulations  of  hood  about  same  size  as  those  of  paranota.  Spines  on  mem- 
branous margins  and  nervures  small  and  scarce.  Costal  margins  of  elytra 
nearly  straight.  Tumid  elevations  of  elytra  well  rounded  and  rather  long. 
Size,  3.6  mm.  long,  L9  mm.  wide. 

General  aspect  above  light  brown.  Nervures  more  or  less  yellowish  to  light 
brown.  Only  a  faint  basal  band  across  elj-tra.  Apical  band  more  distinct. 
Tumid  elevations  more  or  less  embrowned. 

Type. —  9  ,  Portland,  Oregon.     (Collection  of  C.  J.  Drake.) 
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Allotype. —  cf,  same  data  as  type.  Paratypes. — Two  females 
and  four  males,  same  data  as  type. 

The  above  mentioned  specimens  were  captured  from  apple 
trees.  Two  other  specimens  from  San  Diego,  California,  with 
E.  P.  VanDuzee  collector  label  attached,  and  four  specimens 
from  La  Fayette,  Oregon,  have  been  examined. 

Named  in  honor  of  Mr.  Carl  J.  Drake,  who  has  manifested  a 
considerable  interest  in  this  genus. 

45.  Corythucha  spinosa  Duges 

1.S89.     Tingis  spinosa  Duges,  La  Nat.,  (2),  i,  p.  207. 

1901.     Corythucha  spinosa  Chami)ion,  Biol.  Cent.-Amer.,  ii,  p.  8. 

Pronotal  hood  slightly  higher  than  median  carina,  but  its  height  is  less  than 
one-half  the  length  of  the  hood.  Hood  extremely  low  and  flattened  posteriorly 
from  the  crest,  constricted  at  the  middle,  globose  portion  appearing  slightly 
wider  than  long.  Reticulations  of  hood  and  paranota  of  same  size.  Median 
carina  longer  than  length  of  hood,  very  low,  as  low  or  lower  than  lateral  carinae. 
Lateral  carinae  of  medium  height,  rounding  and  terminating  a  considerable 
distance  from  base  of  hood.  Costal  margins  of  elj'tra  slightly  indented  at  the 
middle.  Spines  on  borders  of  membranous  portions  long  and  stout.  Spines 
on  nervures  shorter,  numerous  on  anterior  i)ortion  of  hood.  Length  3.8  mm., 
width  2.3  mm. 

General  aspect  yellow.  Nervures  yellow,  slight  brown  markings  on  hood 
behind  crest,  two  slight  brown  spots  on  paranota,  irregular  faint  brown  band 
across  elytra  near  base  and  another  near  apex.  Center  of  costal  margin  of 
elj-tra  with  small  brown  spot. 

Food  plant  unknown.  Has  been  recorded  from  Mexico  and 
Central  America. 

46.  Corythucha  eriodictyonae  Osborn  and  Drake 

1917.     Corythucha  eriodictyonae  Os})orn  and  Drake,  Ohio  Jr.  Sci.,  no.  8,  p.  302. 

Pronotal  hood  slightly  higher  than  median  carina.  Length  of  hood  shorter 
t  ban  median  carina  and  height  of  hood  aljout  equal  or,  if  any,  slightly  less  than 
one-half  its  own  length.  Median  carina  long  and  low,  with  but  one  row  of 
areoles.  Lateral  carinae  high  but  short.  Reticulations  of  hood  the  same  size 
as  those  of  paranota.  Costal  margins  of  elytra  straight.  Spines  on  membran- 
ous margins  and  nervures  long,  numerous  and  stout.  Hood  abruptly  con- 
stricted.    Size,  3.7  mm.  long,  2.2  mm.  wide. 

General  color  above  yellow  or  light  l)rown.  Nervures  all  yellow,  a  few  at 
base  and  near  apex  of  elj-tra  distinctly  eml)rowncd.  No  areoles  clouded. 
General  color  much  reseml)les  that  of  pulliila  Osborn  and  Drake.  This  species 
very  closely  resembles  spinosa  Dugfis,  and  with  a  larger  series  at  hand  may 
prove  to  be  a  synonym  of  that  species.     The  specimens  examined  are  slightly 
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smaller  in  general  size,  with  the  spines  shorter  and  not  quite  so  numerous  on 
nervures  of  elytra.  Also  the  globose  portion  of  the  hood  is  smaller  and  nar- 
rower. 

The  type,  seven  paratypes,  and  twenty  other  specimens  in  the 
Drake  collection  have  been  examined,  as  well  as  many  others  in 
the  U.  S.  National  ^Museum  and  other  collections.  The  food 
plant  of  the  species  is  Eriodidijon  californicum.  This  species 
has  been  noted  to  occur  only  in  California. 

47.  Corythucha  pallida  Osborn  and  Drake 

1916.     Corythucha  pallida  Osborn  and  Drake,  Ohio  Biol.  Sui-v.,  ii,  no.  4,  p.  231. 

Pronotal  hood  somewhat  higher  than  median  carina,  its  height  equal  to 
one-half  its  length,  and  about  as  long  as  median  carina.  Hood  not  at  all 
flattened,  constricted  at  about  the  middle  with  globose  portion  wider  than 
long,  and  with  verj^  large  aieoles.  Median  carina  arched,  with  at  least  two 
very  large  areoles.  Lateral  carina  medium  sized  and  terminating  a  consider- 
able distance  from  the  base  of  the  hood.  Costal  borders  of  elytra  straight. 
Areoles  in  elytra  large,  especially  so  near  the  apex.  Spines  prominent,  tipped 
with  black,  numerous  but  not  especially  long.     Length  3.8  mm.,  width  2.2  mm. 

Dorsal  aspect  yellowish,  membranous  portions  hyaline  with  nervures  dis- 
tinctly yellow.  Only  color  markings  are  two  faint  bro'mi  bands,  one  near  the 
anterior  line  of  elytra  and  the  ether  near  the  apex  of  eh'tra,  sometimes  lacking. 
Antennae  yellow. 

A  paratype  and  innumerable  specimens  have  been  studied. 
Linden  {Tilia  americana)  and  mulberry  (Morus  rubra)  are  the 
known  food  plants  of  this  species.  It  ranges  from  Mar^'land  and 
Virginia  west  through  Ohio,  and  southwestward  through  Ten- 
nessee to  Arizona.  Uhler's  manuscript  name  adusta  refers  to 
pallida. 

48.  Corythucha  setosa  Champion 

1901.     Corythucha  setosa  Champion,  Biol.  Cent.-Amer.,  Hemip.,  ii,  p.  7. 

Pronotal  hood  low,  flat,  and  appearing  long  and  narrow  from  above;  only 
slightly  higher  than  median  carina  which  itseK  is  verj'  low,  as  low  or  lower 
than  the  lateral  carinae.  Height  of  hood  less  than  one-half  its  length.  Length 
of  hood  noticeably  less  than  length  of  median  carina.  Hood  is  narrowed 
anteriorly  but  not  constricted.  Reticulations  of  hood  small,  same  size  as 
reticulations  of  paranota.  Lateral  carinae  about  same  height  as  median 
carina,  with  areoles,  and  terminating  a  considerable  distance  from  base  of  hood. 
Costal  border  of  eh^tra  straight.  Spines  on  membranous  portions  numerous, 
short  and  tipped  wuth  black.     Length  3.5  mm.,  wndth  2.2  mm. 

General  aspect  above  j-ellow.  IMembranous  portions  hyaline.  Nervures 
all  yellow.  Pronotiun  yellow  to  fuscous.  Fuscous  spot  on  each  tumid  eleva- 
tion of  ehtra  and  one  in  each  anterior-lateral  angle  of  elj-tra. 
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A  few  Specimens  from  Central  America  liave  been  examined. 
Its  occurrence  seems  to  be  restricted  to  Mexico  and  Central 
America.     Food  plant  unknown. 

48.  Corythucha  floridana  Heidemann 

1909.     Conjlhuchu  floridana  Heidemunn,    Bull.  Buffalo  Soc.  Nat.  Sci.,  ix,  p. 

236. 

This  species  is  easily  recognized  by  its  minute  size,  being  the  smallest  species 
in  the  genus.  Pronotal  hood  only  slightly  higher  than  median  carina. 
Height  of  hood  about  one-half  its  own  length.  Median  carina  slightly  shorter 
than  hood.  Reticulations  of  hood  large.  Spines  on  membranous  margins 
normal,  not  abundant.  Costal  margins  of  elytra  straight.  Size,  2.4  mm.  long, 
1.2  mm.  wide. 

Nervures  of  hood  slightly  embrowned.  Paranota  with  one  faint  brown  spot. 
A  light  brown  band  across  base  of  elytra  and  a  mere  trace  of  one  across  apex. 
Nervures  only  in  apical  band  embrowned,  areoles  hyaline. 

Type  and  allotype,  from  l^artow  and  Biscayne  Bay,  Florida, 
and  several  other  specimens  from  Floi'ida  examined.  Mr.  Heide- 
mann reported  the  species  as  being  taken  on  Cephalanihus.  It 
is  also  known  to  occiu'  on  oak. 

50.  Corythucha  caelata  Uhler 

1894.     Conjllnuiui  caelata  Uhler,  Proc.  Calif.  Acad.  Sci.,  iv,  p.  279. 

Pronotal  hood  only  slightly  higher  than  median  carina.  Height  of  hood 
less  than  half  its  length.  Length  of  hood  less  than  length  of  median  carina. 
Hood  constricted  at  the  middle.  Globose  portion  spherical,  anterior  portion 
long  and  narrow.  Reticulations  of  hood  small,  same  size  as  those  of  paranota. 
Lateral  carinae  as  high  as  or  higher  than  median  carina,  with  areoles,  and 
terminating  a  considerable  distance  from  base  of  hood.  Costal  margins  of 
elytra  slightly  concave.  Outer  si)ines  along  costal  borders  of  elytra  and  bor- 
ders of  paranota  and  on  anterior  portion  of  hood  long  tipped  with  l)lack. 
Length  3.5  mm.,  width  1.9  mm. 

Above  whitish  or  cream.  Membranous  portions  hyaline,  nervures  white. 
Faint  brown  spot  behind  each  tumid  elevation  of  elytra  and  one  in  each  ante- 
rior-lateral angle  of  el>i:ra.  Nervures  near  apex  of  elytra  slightly  and  irreg- 
ularly tinged  with  brown. 

Occurs  in  the  Pacific  Coast  States  and  Mexico.  Has  been 
recorded  upon  apple.  Type  and  many  specimens  have  been 
examined. 

51.  Corythucha  arcuata  Say 

1832.     TliiXjU  arcuata  Say,  Hem.  New  Harm.,  p.  27. 

1903.     Corythucha  arcuata  Morrill,  Psyche,  x,  pp.  127  to  132. 

Pronotal  hood  only  slightly  higher  than  median  carina;  height  .slightly  less, 
if  any,  then  one-half  its  length.     Length  of  hood  and  median  carina  about 
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equal.  Hood  flattened  somewhat  on  top.  Globose  portion  of  hood  slightly 
wider  than  long.  Hood  prominently  constricted.  Reticulations  of  hood 
large,  larger  than  those  of  paranota.  Median  carina  arched,  with  at  least  one 
large  areole  next  to  base  of  hood,  usually  with  two  rows.  Lateral  carina  short 
and  terminating  a  considerable  distance  from  base  of  hood,  withareoles  clouded. 
Elytra  about  as  wide  at  apex  as  at  anterior  line  of  eljlira,  costal  borders  straight. 
Spines  along  costal  border  of  elytra,  border  of  paranota  and  at  apex  of  hood 
small,  not  numerous.     Length  3.1  mm.,  width  1.6  mm. 

General  dorsal  aspect  varies  from  whitish  to  yellowish  and  fuscous.  Nerv- 
ures  usually  yellowish.  Antennae  and  legs  yellowish.  Hood  more  or  less 
embrowned.  Paranota  sometimes  unmarked,  usually  with  a  brown  spot 
placed  anteriorly,  sometimes  a  faint  brown  spot  posteriorly.  Brown  band  at 
base  of  el^lra  and  an  irregular  brown  band  across  apex  of  elj'tra  sometimes 
entirely  obsolete. 

This  species  has  had  the  manuscript  names  of  T.  querci  of 
Riley  and  betulae  of  Heidemann. 

It  occurs  over  the  entire  United  States  east  of  the  Rockj-  Moun- 
tains. Oak  is  its  native  food  plant.  Innumerable  specimens 
have  been  studied. 

52.  Corythucha  ciliata  Say 

1832.  Tingis  cilinta  Say,  Hem.  New  Harm.,  p.  27. 
1903.     Corythucha  ciliata  Morrill,  Psyche,  x,  p.  133. 

Pronotal  hood  only  slightly  higher  than  median  carina,  flattened  on  top 
and  posteriorly.  Height  of  hood  less  than  one-half  its  length.  Length  of 
hood  and  median  carina  about  equal,  median  carina  sometimes  appears 
slightly  longer.  Hood  not  prominently  constricted,  reticulations  even  and 
not  large,  about  same  size  as  those  of  paranota.  Median  carina  with  two  rows 
of  areoles.  Lateral  carinae  large  and  high,  with  areoles,  but  terminating  a 
considerable  distance  from  base  of  hood.  Costal  margins  of  elytra  nearly 
straight.  Spines  on  borders  of  paranota  and  elytra  and  on  nervures  of  hood 
small.     Length  3.75  mm.,  width  1.6  mm. 

Dorsal  aspect  whitish  or  hyaline,  only  browTi  markings  being  a  spot  on  each 
tumid  elevation  of  elytra. 

This  has  long  been  known  as  the  Sycamore  Tingid  and  is  known 
to  occur  on  it  wherever  sycamore  grows,  east  of  the  Rocky  Moun- 
tains. 

53.  Corythucha  confraterna  new  species 

Pronotal  hood  slightly  higher  than  median  carina.  Height  of  hood  less 
than  one-half  its  own  length,  length  shorter  than  median  carina.  Median 
carina  long  with  two  rows  of  areoles.  Lateral  carinae  high  and  rather  long. 
Reticulations  of  hood  distinctly  larger  than  those  of  paranota.     Spines  on 
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membranous  margins  and  nervures  rather  long.     Costal  margin  of  elytra 
nearly  straight.     Size,  3  mm.  long,  1.7  mm.  wide. 

General  color  above  white.  Crest  and  median  carina  of  hood  embrowned. 
Tumid  elevations  of  elytra  embrowned  posteriorly  and  nervures  on  apical 
portion  of  elytra  more  or  less  yellow  or  embrowned. 

Type. —  9 ,  Los  Angeles,  California.  (Collection  of  United 
States  National  Museum.)  Allotype. —  d^ ,  Chico,  California. 
(Collection  of  United  States  National  JVIuseum.)  Paratypes. — 
Two  females,  one  from  Chico  and  one  from  Santa  Barbara,  Cali- 
fornia, also  in  collection  of  United  States  National  Museum. 

Many  other  specimens  from  California  and  ]\Iexico  have  been 
examined.  This  has  previously  been  determined  as  a  western 
form  of  ciliata  Say,  but  the  author  considers  it  a  distinct  species 
separable  from  ciliata  by  distinct  color  markings  and  smaller  size. 
Sj^camore  is  the  food  plant  of  this  species. 

54.  Corythucha  inunaculata  Osborn  and  Drake 

1916.  Corythucha  immaculata  Osborn  and  Drake,   Ohio  Journal  Sci.,  xxvii, 
no.  1,  p.  11. 

Hood  somewhat  higher  than  median  carina,  but  not  twice  as  high,  height 
equals  more  than  one-half  its  length.  Length  of  hood  shorter  than  median 
carina.  Median  carina  well  arched  with  two  rows  of  areoles.  Lateral  carinae 
large  and  long,  terminating  near  to  base  of  hood.  Costal  margins  of  elytra 
straight.  Tumid  elevations  of  elytra  well  rounded.  Reticulations  of  hood 
only  slightly  larger  than  those  of  paranota.  Spines  on  membranous  margins 
and  nervures  normal  in  size  and  number.     Size,  4.1  mm.  long,  2. .5  mm.  wide. 

General  aspect  above  pure  white,  immaculate.  Sometimes  appearing  cream 
yellowish,  especially  with  old  specimens.     No  brown  markings. 

A  paratype  from  Alameda,  California,  in  the  Drake  collection, 
has  been  examined,  and  also  several  other  specimens  from  Wash- 
ington, Oregon  and  ^Montana.  Greatly  resembles  pura  Gibson, 
but  may  be  distinguished  from  it  by  the  larger  reticulations  of 
the  hood,  spines  shorter,  and  larger  in  general  size. 

Food  plant  unknown. 

55.  Corythucha  pura  Gibson 

1917.  CorylhucJta  pura  Gibson,  Ent.  News,  xxviii,  no.  6,  p.  258. 

Pronotal  hood  higher  than  median  carina,  but  less  than  twice  as  high,  its 
height  nearly  two-thirds  the  length  of  the  head.  Length  of  hood  equals  length 
of  median  carina.  Hood  constricted  at  middle,  globose  portion  wider  than 
long  and  more  or  less  flattened  posteriorh'.  Reticulations  of  hood  small, 
about  same  size  as  those  of  paranota.  Median  carina  with  two  distinct  rows  of 
areoles.     Lateral  carinae  high,  long,  with  areoles,  and  terminating  close  to 
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base  of  hood.  Costal  margins  of  elytra  nearly  straight.  Spines  along  mem- 
branous portions  and  on  nervures  numerous  and  small.  Length  3.8  mm.^ 
width  2.5  mm. 

Above  pure  white,  membranous  portions  hyaline,  only  colors  showing  are  the 
black  eyes  and  yellow  antennae  and  legs. 

Tj^pe  and  paratypes  were  at  hand  for  study. 

The  species  has  been  recorded  only  from  Washington,  possibly 
occurs  throughout  the  northwest.  Balsamorhiza  sagittata,  th& 
prairie  sunfiower,  is  the  onty  known  food  plant. 

56.  Corythucha  hispida  Uhler 

1894.     Corythucha  hispida  Uhler,  Proc.  Cal.  Acad.  Sci.,  ser.  2,  iv,  p.  279. 

Pronotal  hood  slightly  higher  than  median  carina,  its  height  one-half  of 
its  length,  shghtly  flattened  posteriorly.  Globose  portion  of  hood  small, 
slightly  wider  than  long.  Hood  abruptly  constricted  behind  the  middle. 
Reticulations  of  hood  small,  equal  in  size  to  those  of  paranota.  Median  carina 
slightly  longer  than  pronotal  hood  with  two  rows  of  areoles.  Lateral  carinae 
large,  terminating  near  base  of  hood,  and  with  large  areoles.  Costal  margins 
straight.  Few  hairs  on  antennae.  Spines  numerous  and  long,  on  borders  of 
elytra  and  paranota;  nervures  of  hood,  carinae,  elytra,  and  paranota.  Length 
3.2  mm.,  width  1.9  mm. 

Dorsal  aspect  entirely  whitish  or  cream,  membranous  portions  hyaline. 
Antennae  and  legs  yellow-fuscous. 

Food  plant  unknown.  Occurs  throughout  the  south  and 
southwest.  Many  specimens,  including  the  type,  were  at  hand 
for  study. 

57.  Corythucha  contracta  Osborn  and  Drake 

1916.  Corythucha  contracta  Osborn  and  Drake,  Ohio  Biol.  Surv.,  ii,  no.  4,. 
p.  230. 

The  single  specimen  from  which  this  species  was  described 
was  evidently  injured  or  dwarfed  at  the  time  of  the  last  nymphal 
molt,  as  it  is  noticeably  distorted,  especially  the  elytra;  and  since 
capture  has  been  otherwise  too  badly  damaged  to  allow  of  its- 
being  placed  with  other  species.  The  specimen  was  collected  at 
Jefferson,  Ohio.     Food  plant  unknown. 

The  author  is  simph^  appending  this  to  the  foregoing  treat- 
ment of  species,  as  he  considers  its  recognition  as  a  distinct 
species  unwarranted,  but  because  of  damaged  condition  it  can- 
not be  placed  as  a  synonym  of  any  other  species. 
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A  REVISION   OF  THE  NORTH  AMERICAN   SPECIES  OF 

THE   TIPULID    GENUS   PACHYRHINA   MACQUART, 

WITH   DESCRIPTIONS   OF  NEW  SPECIES 

(DIPTERA) 

BY    WILLIAM    G.    DIETZ,    M.    D. 

In  his  excellent  paper  on  Moravian  Tipulidae,  Czizek^  rele- 
gates Pachyrhina  Macquart  to  the  synonymy  of  Nephroto7na 
Meigen,  and,  as  much  as  Alexander-  accepts  this  view  and  applies 
it,  it  may  be  well  to  state  the  writer's  reasons  for  retaining  the 
generic  name  Pachyrhina.  Schiner^  separated  Nephrotoma  as 
distinct  from  Pachyrhina.  The  type  and  sole  European  species 
is  Nephrotoma  (Tipula)  dorsalis  Fabricius,  and  it  is  differentiated 
from  Pachyrhina  by  the  nineteen-jointed  antennae  of  the  male 
(fifteen-jointed  in  the  female).  Its  Nearctic  representative  on 
the  Western  Continent  is  Pachyrhina  eucera  Loew.  All  the 
other  recognized  species  of  Pachyrhina,  with  the  exception  of 
P.  polymera  Loew,  have  thirteen-jointed  antennae  in  the  male. 
Without  wishing  to  invalidate  the  claim  of  priority  of  Nephro- 
toma, I  deem  it  expedient  to  retain  the  genus  as  distinct  from 
Pachyrhina.  The  type  of  the  latter  is  P.  crocata  Linnaeus,  a 
black  species  with  yellow  markings  and  thirteen-jointed  antennae. 

From  the  time  of  its  erection  (1834),  Pachyrhina  has  been  ac- 
cepted by  all  writers  on  the  subject,  and  its  relegation  to  synon- 
ymy could  only  result  in  confusion  without  offering  any  scientific 
advantage.  It  is  not  sharply  defined  from  Tipula  and  its 
definition,  as  stated  by  Alexander^  and  recognized  by  other  in- 
vestigators, depends  rather  on  an  aggregation  of  characters  than 
any  one  in  particular.  C'zizek^  in  his  work  and  also  Brunetti,^ 
have  adduced  certain  veiiational  characters,  which  if  constant, 
would  appear  to  be  decisive. 

•  Tipulidae  Moravicae,  Zeitschrift  des  Maerischen  Landesmuseuins,  ii,  p.  50, 
(1911). 
^  Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia,  19L"),  p.  -Hjo. 
'  Fauna  Austriaca,  ii,  p.  502. 
<0p.  cit.,  p.  4()(). 
^  Op.  cit.,  p.  50. 
"  Fauna  of  British  India,  p.  340,  (1912). 
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111  my  investigations  of  numerous  individuals  representing  a 
large  number  of  species  from  within  our  faunal  limits,  the  hypo- 
pygium  presents  two  characters  which,  independent  of  others, 
I  consider  well-nigh  characteristic  of  the  genus.  They  are, 
the  ninth  tergite  never  longer  than  wide,  generally  short,  trans- 
verse, impressed  above  mesially,  the  free  margin  incised  or  emar- 
ginate  in  the  middle  and  the  lateral  angles  never  acutely  extended. 
The  outer  apical  appendages — upper  of  Snodgrass — are  lan- 
ceolate (broadly  in  P.  oslari),  acuminate,  frequently  attenuated 
and  incurved  beyond  the  middle.  In  connection  with  these 
hypopygial  characters,  others  will  invariably  be  present  to  estab- 
lish the  generic  status  of  a  given  species.  These  having  suc- 
cinctly been  stated  by  Alexander,^  I  merely  wish  to  comment  on 
some  and  add  others  observed  by  myself : 

1.  The  short  and  stout  proboscis,  together  with  the  rather 
short  and  stout  first  antennal  joint,  mentioned  by  Schiner,^ 
are  present  in  all  of  our  species  (except  calif ornica,  mentioned 
hereafter) . 

2.  The  radical  sector  is  longer,  semi-oblique,  with  vein,  S.  c. 
ending  at  some  distance  beyond  its  origin  (Pachyrhinae 
tipuloides) ,  or  else,  short  and  oblique  in  a  variable  degree,  with 
vein  S.  c.  ending  in  close  proximity  to  its  origin  {Pachyrhinae 
s.  s.). 

3.  The  presence  generally  of  S.  c\  as  a  cross  vein,  in  Pachyr- 
hina^  (absent  in  oslari,  hyhrida,  partially  atrophied  in  pachyr- 
hinoides,  calinota) ;  absent  in  Tipida  (present  in  oropezoides,  dor- 
solineata) . 

4.  Cell  M\  when  sessile  or  very  shortly  petiolate,  is  character- 
istic when  present.  A  petioled  cell  M^  occurs  frequently  and 
varies  considerably  in  length  of  its  stem,  not  only  in  different 
individuals  of  the  same  species,  but  even  in  the  two  wings  of  the 
same  individual.  (Doane^").  According  to  Schiner,^'^  speci- 
mens of  Tipida  nigra  occasionally  occur,  with  cell  M^  sessile. 

'  Op.  cit.,  p.  466. 

8  Op.  cit.,  ii,  p.  503. 

*  Prof .  Needham  in  his  "Key  to  the  North  American  genera  of  craneflies" 
(Report  of  the  New  York  State  Museum,  1907,  p.  244),  says  under  aa-b-Sc.^ 
wanting-Tipulinae.  In  the  footnote,  same  page,  specifically  includes  Tipula 
and  Pachyrhina. 

i»  Entomological  News,  1908,  p.  179. 

11  Op.  cit.,  ii,  p.  503  footnote. 
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5.  The  basal  deflection  of  Cu  and  the  cross  vein  M-Cu,  at 
or  before  the  fork  of  M,  first  mentioned  by  Czizek^-  and  hkewise 
by  Brunetti,*^  is  somewhat  variable  and,  according  to  Alexander," 
approached  by  certain  species  of  Tipula.  I  here  wish  to  note  an 
instance  of  its  variability.  In  a  series  of  thirteen  specimens  of 
P.  (Tipula)  pachyrhiiioides  Alexander,  the  basal  deflection  of 
Cu  and  the  cross  vein  M-Cu  occurs  in  three  specimens  before  the 
fork  of  M,  in  nine  specimens  at,  and  in  one  specimen  after,  the 
fork  of  IM. 

Having  thus  summarized  the  characters,  more  or  less  constant, 
as  distinctive,  I  have  in  the  present  essay  included  all  species 
under  Pachyrhina  in  which  the  antennae  of  the  male  possess 
less  than  nineteen  joints  in  the  male,  having  the  proboscis  short 
and  stout  and  in  which  we  find  the  afore-described  hypopygial 
characters. 

The  habitus  of  the  species  with  few  exceptions  is  characteristic 
and  needs  no  further  consideration.  The  species  of  Pachyrhina 
relegated  by  Alexander^-"  to  Tipula,  are  here  retained  under 
Pachyrhina,  except  califoimica  Doane.  This  species  with  its 
long  proboscis,  more  elongated  first  antennal  joint,  and  above  all 
the  large  ninth  tergite  with  greatly  extended  lateral  angles,  makes 
its  relegation  to  Tipula,  notwithstanding  its  strong  pachyr- 
hinoid  appearance,  a  necessity.  The  specific  name  being  preoc- 
cupied, I  propose  xanthomela  in  its  stead. 

In  numerous  species,  at  least  some  of  the  wing  veins  are  setu- 
lose,  the  setules  arranged  in  regular  rows  and  approximately 
equidistant  from  each  other.  This  character  is  also  observed  in 
many  Tipulas  as  well  as  other  Tii)uli(lae.  The  setules  are 
easily  removed  by  friction,  but  their  presence  is  always  indicated 
by  the  setigerous  punctures.  This  setulosity  is  most  frequently 
present  on  the  costal  veins,  veins  R,  R^'*"'*-  and  veins  ]\ii-='"''3 
The  radial  sector  and  the  veins  limiting  cell  1st  M-  are  almost  in- 
variably free,  likewise  veins  Cu  and  A^ "''"''".  The  veins  are  en- 
tirely glabrous — free  from  setules — in  P.  oslari  (except  R)  and 

'=0p.  cit.,  ii,  p.  .50,  (1911). 
'^^Op.  cit.,p.  340,  (1912). 
'^Op.  cit.,p.  46G. 
"Op.  cit.,  p.  466. 
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others,  also  in  many  Tipulas,  especially  the  tricolor  group,  T. 
rupicola,  angustipennis,  etc.  The  setulosity  is  present  on  almost 
all  the  veins  in  P.  macrophaUus  and  T.  oropezoides.  I  merely 
mention  this  character  in  order  that,  with  more  extensive  ob- 
servations, it  may  furnish  means  for  the  separation  of  species,  or 
groups. 

In  concluding  these  introductory  remarks,  it  is  only  necessary 
to  state  that,  separating  Nephrotoma  as  distinct  from  Pachy- 
rhina,  I  have  considered  the  species  of  the  latter  under  two 
groups:  Pachyrhinae  tipuloides,  which  according  to  Alexander's 
view^  would  be  referrable  to  Tipida,  and  Pachyrhinae  s.  s.  or  typi- 
cal species  of  the  genus. 

Species  with  less  than  nineteen-jointed   antennae  in  the  male. 

Pochyrhina  ^Vlacquart 
Species  with  nineteen-jointed  antennae  in  the  male. 

Nephrotoma  Meigen 

Synoptic  Table  of  Species  ^® 

1.  Vein  Sc  ends  at   adistance  beyond  the  origin  of  Rs,  the  latter  longer. 

Cell  M'  never  sessile.'^     Vein  Cu  and  cross-vein  m-cu  after  the 

fork   of   M Pachyrhinae  tipuloides.    2 

Vein  Sc  ends  in  close  proximity  to  the  origin  of  Rs,  the  latter  short, 
oblique  or  subtrans verse.  Cell  M'  sessile  or  petioled  veins  Cu  and 
cross-vein  m-cu  at  or  before  the  fork  of  M Pachyrhinae  s.  s.  9 

2.  Thorax  opaque 3 

Thorax  shining 6 

3.  Fuscous  or  blackish  species 4 

Yellowish  species 5 

4.  Thorax  and  abdomen  entirely  black;  legs  robust oslari  spec.  n. 

Pleura  and  sides  of  abdomen  yellowish-gray;  legs  .slender,  hybrida  spec.  n. 

5.  Thoracic  stripes  margined unimaculata  Loew 

Not  as  in  the  alternative macrophaUus  spec.  n. 

6.  Thoracic  stripes  black;  stigma  brown 7 

Thoracic  stripes  not  black;  stigma  pale 8 

7.  Pleura  yellow,  spotted nobilis  Loew 

Pleura  grayish-fuscous collaris  Loew 

8.  Occiput  with  a  median,  fuscous  line;    thoracic  strijies  ferruginous,  not 

margined pachyrhinoides  Alexander 

Occiput  without  line;  thoracic  stripes  graj',  margined,  puncticollis  spec.  n. 

9.  Color  black,  markings,  if  any,  yellow  or  reddish-yellow 10 

Not  as  in  the  alternative 11 

1^  Unless  otherwise  stated,  the  types  of  the  species  described  as  new  are  in 
the  author's  collection. 

"  See  exception  noted  in  the  introduction.  Schiner.  Fauna  Austriaca,  ii, 
p.  503,  footnote. 
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10.  Abdomen  entirely  black altissima  Osten  Sacken 

Basal  portion  of  abdomen  red erythrophrys  Williston 

11.  Thoracic  stripes  black 12 

Not  as  in  the  alternative 22 

12.  Anterior  end  of  the  lateral  thoracic  stripes  curved  outward 13 

Not  as  in  the  alternative 19 

13.  The  anterior  part  of  the  lateral  thoracic  stripes  ends  in  an  opaque  or  vel- 

vety black  spot 14 

Not  as  in  the  alternative 17 

14.  Occiput  with  a  shining,  triangular  spot 15 

Occiput  opaque,  yellow virescens  Loew 

15.  Sides  of  pronotal  scutum,  pleura  and  abdomen,  conspicuously  spotted  with 

browTi 16 

Prenotal  scutum  and  abdomen  yehow,  pleural  spots  ochre  yellow. 

perdita  sj^ec.  n. 

16.  Occipital  spot  broadly  triangular incurva  Loew 

Occipital  spot  narrow,  prolonged  anteriorly excelsior  Bergroth 

17.  Wings  hyaline,  a  black  spot  between  the  antennae. 

pedunculata  Loew 
Wings  yellowish-fuscous  or  infuscate 18 

18.  Without  spot  between  the  antennae;  pleura  yellow,  spotted  l>lack:  al)do- 

men  striped lineata  ."^copoli 

A  black  spot  between  the  antennae;  pleura  blackish,  spotted  yellow;  ab- 
dominal segments  two-  to  five-banded,  black lugens  Loew 

19.  Wings  hyaline 20 

Wings  browTiish penumbra  Alexander 

20.  Pleural  spots  blackish;  abdomen  without  ventral  stripe  or  row  of  spots. 

vittula  Loew 
Pleural  spots  at  most  reddish-brown;  otherwise  not  as  in  the  alternative.  21 

21.  Occipito-frontal   vitta   Inroad;    a   small   distinct    spot   above   each   eye; 

stigma  well-defined,  brown;    abdomen  with   interrupted  ventral 

stripe snowii  Doane 

Occij^ito-frontal  vitta  narrow;  no  supra-orbital  spots;  stigma  ill-defined, 
pale  yellowish-fuscous;   aV)domen  with  a  row  of  black  spots. 

snowii  alternata  subspec.  n. 

22.  Thorax  opaque  or  subopaque 23 

Not  as  in  the  alternative 31 

23.  Lateral  margin  of  abdominal  tergum  and  i)Osterior  margin  of  segments 

banded  black macrocera  virgata  sul)sp.  n. 

Not  as  in  the  alternative 24 

24.  Antennae  of  male  longer  than  usual,  flagellar  joints  when  bicolored,  fus- 

cous at  base 25 

Antennae  of  male  not  longer  than  usual;  flagellar  joints  fuscous,  yellow  at 
base;  more  rarely  unicolorous 27 

25.  Eighth  sternite  of  male  with  two  digitiform  processes 26 

Eighth  sternite  with  a  median  cone-like  process. 

macrocera  gnata  sul)spec.  n. 
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26.  Wing-surface  smooth,  without  hairs. 

a.  flagellar  joints  bicolored;  wings  yellowish macrocera  Loew 

aa.  flagellar  joints  unicolorous,  dark  brown,  wings  dusky. 

macrocera  atrocera  var.  nov. 
Wings  hairy pUosula  spec.  n. 

27.  Inner  apical  appendages  of  hypopygium  large,   conspicuous  (see  pi.  V, 

fig.  23) 28 

Not  as  in  the  alternative  (see  pi.  VI,  fig.  27a) 30 

28.  Costal  cells  yellow;  flagellar  joints  fuscous,  yellow  at  base 29 

Costal  cells  brownish;    flagellar  joints,  except  those  of  the  base,  entirely 

fuscous okef  enoke  Alexander'* 

29.  Inner  apical  appendages  of  hypopygium  stouter,  twisted,  ending  spine- 

like   urocera  spec.  n. 

These  appendages  slender,  serpentine cornifera  spec.  n. 

30.  The  rodlike  appendages  of  the  guard  of  the  penis  small,  inconspicuous 

(pi.  VI,  fig.  27b) tenuis  Loew 

These  appendages  large,  protuberant,  strongly  geniculate  (pi.  VII,  fig.  28). 

tenuis  hamata  subspec.  n. 

31.  Thorax  with  five,  light  pruinose  stripes pruinosa  Johnson'' 

Not  more  than  three  thoracic  stripes,  the  latter  sometimes  obsolete 32 

32.  The  anterior  part  of  the  lateral  thoracic  stripes  curved  outward  and  end- 

ing in  an  opaque  or  velvety  black  spot 33 

Not  as  in  the  alternative 39 

33.  Occiput  opaque,  without  spot  or  line punctum  Loew 

Not  as  in  the  alternative 34 

34.  Flagellar  joints  bicolorous 35 

Flagellar  joints  unicolorous 36 

35.  Occiput  with  dark  median  line calinota  spec.  n. 

Occiput  with  shining,  triangular  spot wulpiana  Bergroth 

36.  Mesonotal  scutum  with  velvety  black  median  stripe .  .  opacivittata  spec.  n. 
Without  such  a  stripe 37 

37.  Median  stripe  of    scutellum  and  postnotum   and   large  post-alar  spot 

blackish montana  spec.  n. 

Not  as  in  the  alternative 38 

38.  Antennae  entirely  yellowish;  sides  of  pronotal  scutum  and  spot  in  pleuro- 

dorsal  suture  fuscous evasa  spec.  n. 

Antennal  flagellum  dark  fuscous;  pleuro-dorsal  suture  without  spots. 

nesdlis  spec.  n. 

39.  Flagellar  joints  unicolorous 40 

Flagellar  joints  bicolorous 51 

40.  Antennae  entirely  yellowish 41 

Flagellum,  except  basal  joints,  blackish 42 

41.  Occiput  unicolorous festina  spec.  n. 

Head  with  dark  occipital  line temeraria  spec.  n. 

'*  Washington  University  Studies,  1915,  p.  97. 

"  Bulletin  American  Museum  of  Natural  History,  xxxii,  p.  42. 
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42.  Occiput  entirelj-  shining 43 

Occiput  opaque  with  a  shining  triangular  spot 46 

43.  Cord  clouded unifasciata  Loew 

Cord  not  clouded 44 

44.  Front  and  occiput  unicolorous 4.5 

Front  and  occiput  with  a  black  strijje occipitalis  Loew 

45.  Head  yellow;  thoracic  stripes  well  defined sodalis  Loew 

Head  dark  ferruginous;  thoracic  stripes  ill-defined. 

sodalis  nictans  subsp.  n. 

46.  Ends  of  thoracic  suture  black 47 

Not  as  in  the  alternative 50 

47.  Cells  C  and  Sc  fuscous,  stigma  very  slightly  infuscate. 

costomarg^nata  spec.  n. 
These  cells  pale,  stigma  yellowish-fuscous 48 

48.  Abdominal  tergites  conspicuously  marked  with  dark  fuscous  or  blackish; 

the  eighth  sternite  not  deeply  emarginate 49 

Markings  inconspicuous  or  obsolete;  the  eighth  sternite  deeply  emarginate. 

occidentalis  Doane 

49.  Abdomen  with  dorsal  row  of  blotches  or  spots;  the  inner  apical  ap])endage 

not  prolonged  into  a  slender  process ferruginea  Fabricius 

Latero-posterior  margins  of  abdominal  tergites  black;  the  inner  apical 
appendage  prolonged  into  a  slender,  style-like  ])rocess;  a  l)lack 
dot  above  each  eye beutenmuelleri  spec.  n. 

50.  Stigma  brownish-yellow occipitalis  Doane'-" 

Stigma  blackish- brown gracilicomis  Loew 

51.  Flagellar  joints  black  at  the  base 52 

Flagellar  joints  yellow  at  the  base 58 

52.  Occiput  sliining 53 

Occiput  opaque  with  defined  shining  triangle 56 

53.  Outer  portion  of  transverse  suture  not  tinged  with  black;  thoracic  stripes 

ill-defined 54 

Not  as  in  the  alternative 55 

54.  Yellow;  abdomen  with  lateral  rows  of  black  spots.  . xanthostigma  Loew 
Ferruginous;  abdomen   with   lateral   stripes   and   segments    posteriorly, 

banded  with  black cingulata  spec.  n. 

55.  Al)domen  with  dorsal  and  lateral  rows  of  l)lack  spots;   wings  pulicscent. 

obliterata  spec.  n. 
Abdomen  with  lateral  .stripes  and  segments  banded  p(jsleri()rly  with  black. 

wyalusingensis  spec.  n. 

56.  Cells  C  and  Schyaline 57 

These  cells  colored;  stigma  yellowish-brown suturalis  Loew 

57.  Stigma  subfuscous;  abdomen  with  three  rows  of  tjlack  .spots. 

abbreviata  Loew 

Stigma  almost  hyaline;    abdominal  tergites  two  to  five  with  two  i)ale, 

fuscous  lines;  thoracic  stripes  l)road lativittata  spec.  n. 

20 1  here  follow  Prof.  Doane;  the  occiput  varies  from  sliining  to  subopatiue. 
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58.  Antemiae  thirteen-jointed 59 

Antennae  with  more  than  tliirteen  joints  in  both  sexes.   .  .  polymera  Loew 

59.  Lateral  stripe  and  posterior  margin  of  abdominal  segments,  black. 

approximata  spec.  n. 
Abdomen  with  lateral  and  ventral  rows  of  black  spots 60 

60.  Segments  of  antennal  flagellum  excised  beneath;    abdomen  with  dorsal 

row  of  spots;  eighth  sternite  with  deep,  u-shaped  emargination. 

brevicornis  Doane 

Segments  of  flagellum  cylindroidal ;  abdomen  with  dorsal  vitta;  eighth 

sternite  protuberant,  scarcely  emarginate stigmatica  spec.  n. 

Pachyrhina  oslari  .spec.  n.     (PI.  IV,  fig.  1.,  pi.  V,  fig.  21.) 

Tipuloid;  cntirelj-  black  wth  a  graj-ish-white  pruinosity.  Flagellar  joints 
of  the  antennae  prolonged  beneath  at  the  apex,  giving  the  antennae  a  serrate 
appearance.     Stigma  pale  brown. 

Male.     Length,  11.5  mm.;  wing,  12.5  mm. 

Head.  Face,  space  about  base  of  antennae,  antero-inferior  periorbital  mar- 
gin and  sides  of  occiput,  densely  wliite  pruinose,  median  space  of  occiput  dull 
black.  Proboscis  verj^  short  and  thick,  frontal  prolongation  beset  with  black 
hairs.  Antennae  robust,  short,  entirely  black,  without  whorls  of  setaceous 
hairs,  with  a  very  short,  white  pubescence  on  the  apical  margin  of  the  seg- 
ments, the  apices  of  segments  three  to  seven  extended  beneath,  less  marked  in 
the  following  segments,  joints  eleven  and  twelve  longer  than  the  preceding 
ones,  the  last  joint  very  slender. 

Thorax.  Pronotal  scutellum  sordid  yellow;  scutum  hair}-,  darker  in  middle 
portion.  ISIesonotal  praescutum  without  hairy  vestiture,  gray ish-prui nose, 
stripes  blackish,  broad,  the  median  stripe  divided  by  a  dark  line,  the  lateral 
stripes  indistinctly  prolonged  upon  the  mesonotal  scutum.  Scutellum  and 
postnotum  grayish-white  pruinose  with  dark  median  line.  Pleura,  with  the 
exception  of  the  upper  part  of  the  mesopleural  sclerite,  densely  grayish- 
wloite  pruinose;  pleuro-dorsal  membrane  dark  yeUowish-browTi. 

Legs  rather  robust,  of  moderate  length,  broAvn;  coxae  densely  grayish- white 
pruinose,  femora  j-ellowish-browm,  darker  towards  the  apices,  pubescence  very 
short,  black,  appressed;  tarsi  black.  Halteres  dark  brown,  yellowish  at  base. 
Wings  grayish,  broad;  Cells  C  and  Sc  yellowish,  stigma  pale  yellowish- 
brown;  vein  R  setulose,  vein  Sc^  atrophied;  venation  as  in  figm-e. 

Abdomen  grayish-pruinose  except  along  the  dorsum,  where  its  ab.sence  leaves 
a  broad  black  stripe  of  the  ground  color;  the  extreme  posterior  margin  of 
segments  three  to  eight,  whitish,  the  lateral  margins  more  broadly,  yellowish- 
wlaite.  Eighth  sternite  with  a  slight  emargmation  in  the  middle  and  one  on 
each  side.  Hj-popygimn  blackish,  appendages  ferruginous;  ninth  tergite  very 
short,  impressed  anteriorly,  posterior  margin  emarginate  in  the  middle,  lateral 
angles  acute,  upper  appendages  broadly  lanceolate,  inflexed;  ninth  sternite 
with  closed  suture;  pleural  suture  absent.     PI.  V,  fig.  21. 

Female.     Length,  13  mm.;   wing,  12  mm. 

Very  similar  to  the  male.  Antennae  shorter  and  less  markedh^  denticulate. 
Sides  of  scutellum  and  postnotum  yellowish.  The  lateral  margin  of  the  ab- 
dominal tergites  scarcely  at  all  paler.     Ovipositor  ferruginous,  dorsal  valves 
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long,  infuscate  at  base  and  ajicx,  the  latter  pointed;  lower  valves  very  short, 
scarcely  two-fifths  the  length  of  the  upper  valves,  broad,  acuminate. 

Holotypc:  d';  South  Park,  Colorado.  June  20,  1916.  (I-:.  J. 
Oslar.) 

Allotype:    9  ;  topotypic,  June  10,  1916. 

Paratypes:  one  male  and  one  female,  topotypic;  one  female; 
Cochetopa,  Colorado,  July  3,  1913,  (A.  K.  Fisher). 

In  appearance  this  species  appears  closely  allied  to  Tiptda 
cervicula  Doane,  but  the  formation  of  the  ovipositor,  aside  from 
other  characters,  easily  distinguishes  it.  Dedicated  to  Mr.  E.  J. 
Oslar. 

A  badly  mutilated  specimen,  which  I  collected  in  this  locality 
— Hazleton,  Pennsylvania — is  closely  allied.  The  head  is  deep 
ferruginous,  opaque,  antennae  missing;  thoracic  dorsum  orange- 
yellow,  stripes  as  in  oslari;  scutellum,  postnotum  and  base  of 
abdomen,  dark  orange-yellow.  The  specimen  was  immature,  the 
abdomen  contracted;  it  is  probabl}^  a  female. 

One  paratype  in  the  collection  of  the  United  States  Biological 
Sui'voy. 

Pachyrhina  hybrida  spec.  n.    (PI.  V,  fig.  22.) 

Closely  allied  to  and  congeneric  with  F.  oskiri.  Antennae  entirely  black; 
somewhat  flattened,  not  serrate.  Underside  of  head,  pleura  and  sides  of  abdo- 
men, dark  yellowish. 

Male.     Length,  8. .5  mm.;  wing,  11  mm. 

Head.  Dark  brown  above,  underside  and  proboscis  yellowish,  periorbital 
margin  yellowish-white;  face  whitish  on  the  sides,  fuscous  in  the  middle; 
frontal  prolongation  very  short,  brown;  palpi  and  mouth  parts  brown,  the 
former  short.  Antennae  stout,  not  elongated,  entirely  black,  flagellar  joints 
scarcely  longer  than  wide,  somewhat  flattened,  the  last  joint  long,  slender, 
styloid;  the  antennae,  with  the  exception  of  the  four  basal  joints,  clothed  with 
a  dense  pubescence,  but  without  hairs  or  whorls  of  bristles. 

Thorax.  Grovmd  color  blackish.  The  dorsum  densely  sordid  yellowish- 
pruinose.  Pronotal  scutellum  whitish  on  the  sides;  the  mesonotal  stripes  broad, 
darker,  the  median  stripe  wider  anteriorly  and  divided  by  a  dark  line;  the 
lateral  stripes  extending  obliquely  upon  the  scutum.  Scutellum  velvety  black 
anteriorly,  brownish-yellow  each  side  posteriorly.  Postnotum  with  median 
black  line.  Pleura  dark  yellowish-gray.  Halteres  yellowish,  infuscate  towards 
the  apex,  club  fuscous,  apex  grayish-white.  Wings  grayish,  somewhat  infu.s- 
cate,  especially  in  costal  portion  of  the  wing;  cell  M  '  wath  short  petiole,  other- 
wise, venation  as  in  P.  oslari,  vein  So'  present.  Legs  slender,  brown;  coxae 
yellowish-gray,  femora  towards  the  base  yellowish,  and  like  the  tibiae,  blackish 
towards  the  apex,  outer  tarsal  joints  black. 
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Abdomen  shining;  dark  brown  above,  tergites  three  to  eight  narrowly 
edged  with  white  posteriorly;  sternites  one  to  five  or  six,  dark  brown  in  the 
middle,  remaining  sternites  yellowish-brown;  the  lateral  parts  of  tergites  and 
sternites  sordid  yellow,  the  seventh  sternite  emarginate  in  the  middle,  the 
eighth  very  slightly  emarginate.  Hypopygium  dull  yellowish;  the  ninth 
tergite  very  short;  outer  appendages  lanceolate;  ninth  sternite  entire  with- 
out median  suture  or  incision;  the  pleural  suture  appears  to  be  straight.  PI.  V, 
fig.  22. 

Holotype:  d" ;  Denver,  Colorado.  April  14,  1916.  (E.  J. 
Oslar.) 

Closely  allied  to,  yet  very  distinct  from,  P.  oslari. 

Pachyrhina  macrophallus  spec.  n.     (PL  IV,  fig.  2;   pl.  VI,  fig.  24.) 

Tipuloid.  Yellow.  Antennae  of  male  elongated.  Wings  hyaline,  stigma 
■fuscous.     Penis  of  unusual  length. 

Male.     Length,  14  mm. — minus  penis — ;  wing,  13.5  mm. 

Head  yellow.  Mouth  parts,  sides  of  proboscis  and  palpi  light  brown,  last 
joint  of  the  latter  scarcely  as  long  as  the  three  preceding  joints  together; 
frontal  elongation  and  nasus  shining,  beset  with  black  hairs  which  form  a 
pencil  at  the  end  of  the  nasus;  remainder  of  head  opaque,  face  pale  yellow, 
occiput  with  short,  fuscous  Une.  Antennae  long  and  slender,  scapal  joints 
yellow,  first  flagellar  joint  yellowish-brown,  rest  of  flagellum  brown,  besides 
the  incomplete  verticles  of  long  setaceous  hairs  at  the  base  of  segments,  there 
are  many  irregularly  placed  hairs,  especially  towards  the  base;  pubescence 
dense,  pale;  segments  cylindroidal,  slender. 

Thorax.  Dorsum  feebly  shining,  pale  yellow;  pronotal  scutum  brownish- 
yellow  in  middle  portion.  Praescutal  stripes  reddish,  the  median  stripe  broad 
and  but  Httle  narrowed  posteriorly,  the  lateral  stripes  narrower,  not  curved 
anteriorty,  leaving  the  lateral  margin  free  and  giving  the  thorax  a  margined 
appearance,  stripes  very  narrowly  and  indistinctly  margined  with  brown. 
The  lateral  stripes  are  continued  upon  the  scutum,  leaving  the  lateral  margin 
and  the  middle  portion  of  the  latter  pale  yellow.  Scutellum  and  postnotum 
darker  reddish-yellow,  lateral  margin  and  median  stripe  of  the  latter,  pale 
yellow.  Transverse  suture  tinged  with  pale  brown  in  the  middle.  Pleura 
reddish-yellow,  whitish  pruinose,  a  stripe  along  the  sterno-pleural  suture  and  a 
few  smaller  spots  pale  yellow;  the  anterior  and  posterior  ends  of  the  pleuro- 
dorsal  suture,  black.  Halteres  yellowish-brown,  knob  dark  brown,  apical 
edge  paler.  Legs  slender,  yellowish,  pubescense  dense,  coarse,  blackish;  femora 
slightly,  tibiae  more  markedly  infuscate  at  the  tip;  tarsi  blackish,  the  meta- 
tarsi approximately  as  long  as  the  tibiae.  Wings  entirely  hyaline,  stigma 
brown,  preceded  by  a  white,  hyaline  spot,  apical  part  of  wings  pubescent,  cord 
at  base  of  cells  R-  ^°<i^  and  R^  '''"^^,  infuscate,  all  the  veins,  except  vein  Cu, 
more  or  less  setulate.     Venation  as  in  figure. 

Abdomen  yellow,  a  fuscous  dorsal  stripe,  indistinct  anteriorly,  irregular, 
more  diffusive  and  darker  posteriorly,  an  irregular  row  of  black  spots  along 
the  margin  of  the  tergites;   venter,  suffused  with  pale  fuscous.     The  seventh 
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sternite  narrowly,  the  eighth  broadly,  \'-8haped  emarginate.  Hypopygium 
ferruginous,  shining;  ninth  tergite  but  little  wider  than  long,  strongly  nar- 
rowed posteriorly,  with  a  deep,  oval  impression  in  the  middle  before  the  pos- 
terior margin,  the  latter  with  semicircular  incision;  from  below  the  margin  of 
the  latter  project  two  slender,  filamentous  processes;  outer  appendages  pale 
yellow,  apical  two-fifths  very  slender,  curved  dowTiward.  Penis  of  unusual 
length,  penis  guard  seniitubular;  the  gynophores  (?)  consist  of  two  strongly 
chitinized  plates. 

Female.     Length,  IS  mm.;   wing,  13. o  mm. 

Antennae  relatively  short,  the  flagellar  ])oints  yellowish-fuscous,  dark  fuscous 
at  base.  The  alxlominal  stripes  still  more  diffused  and  ill-defined;  eighth  tergite 
almost  entirely  yellow.  Ovipositor  testaceous,  darker  in  basal  jKjrtion;  valves 
of  nearly  equal  length,  the  dorsal  pair  olituseh-,  the  ventral  pair  acutely  jKunted. 

Holotype:  cf ;  Deer  Creek.  Provo  Canyon,  Utah.  August, 
1913.    (Tom  Spalding.) 

Allotype:    9  ;  topotypic,  August  20,  1913. 

Paratj^pes:  five  males,  ten  females,  topotypic;  one  female, 
Milpitas,  California,  April,  1912,  (H.  Miller). 

In  the  tipuloid  group  thi.s  form  stands  rather  isolated.  In 
coloration  it  resembles  P.  (Tipida)  pachyrhinoides  Alexander, 
but  is  much  larger,  the  thorax  less  shining  and  the  abdomen 
striped.  In  the  unusual  length  of  the  penis,  it  differs  from  any 
other  species  of  Pachijrhina  or  Tipula  known  to  me.  The  oc- 
cipital line  varies  in  length  and  degree  of  coloring;  in  same  speci- 
mens, there  is  a  small  fuscous  dot  each  side  of  the  vertex.  The 
California  specimen  has  the  thorax  sul)opaque,  the  dorsal  ab- 
dominal stripe  black,  entire;  the  eight  segment  and  the  hypo- 
pygium veiy  dark  brown. 

Paehyrhina  puncticoUis  spec.  n.     (PI.  IV,  fig.  3.) 

Tipuloid.  Sordid  yellow.  Antennae^male — rather  short,  flagellum  black; 
a  blackish  spot  each  side  of  base  of  occiput .  Thoracic  stripes  grayish-pollinose, 
strongly  margined  with  brown. 

Male.     Length,  12  mm.;  wing,  12  mm. 

Head  ocher-yellow,  shining;  mouth  i)arts  and  palpi  brown,  the  last  joint  of 
the  latter  short.  Proboscis  short,  thick;  nasus  be.-?et  with  short,  black  hairs. 
Antennae  short,  stout,  bent  back  they  do  not  reach  the  alar  insertion;  ba.sal 
joint  yellow,  .second  joint  yellowish-fuscous,  flagellum  entirely  blackish,  some- 
what compressed,  segments  of  nearly  equal  thickness,  not  emarginate  l^e- 
neath  or  thickened  at  base,  the  last  three  joints  attenuated,  and  longer,  a  verti- 
cal of  setae  at  base  of  segments;  pubescence  very  fine  and  short.  Frontal 
gibbosity  marked,  a  fuscous  spot  on  the  vertex,  close  to  the  (»rl)ital  margin, 
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two  larger,  fuscous,  approximate  spots  at  the  base  of  the  occiput,  two  very 
minute  dots  at  the  base  of  the  neck  and  a  larger,  black  spot  each  side  of  the 
neck. 

Thorax  sordid  yellow.  Pronotal  scutum  fuscous  on  the  sides,  scutellum 
pale  fuscous,  whitish  anteriorly;  praescutal  stripes  grayish-pruinose,  wide, 
heavily  marginecf  with  brown,  the  middle  stripe  divided  by  an  indistinct  yel- 
lowish line.  Scutum  with  two  large,  coalescent,  grayish- pollinose  spots,  mar- 
gined with  brown.  Scutellum  testaceous,  shining.  Postnotum  pale  yellow, 
shining,  sides  yellowish-fuscous,  posterior  declivity  blackish.  Pleura  pale 
yellow  with  a  whitish  sheen;  inferior  half  of  sternopleura,  lower  half  of  meso- 
pleura  and  some  .spots,  grayish-fuscous.  Coxae  yellow,  the  anterior  and  mid- 
dle pair  anteriorly,  the  posterior  pair  on  the  sides,  streaked  with  dark  brown. 
Legs  moderately  slender,  femora  and  tibiae  yellowish-brown,  darker  at  the 
apices;  tarsi  fuscous,  metatarsi  shorter  than  the  tibiae,  the  whole  leg  beset 
with  a  very  short,  appressed,  black  pubescence.  Halteres  brownish,  base 
paler,  knob  fuscous,  white  at  tip.  Wings  grayish,  cells  C  and  Sc  fuscous, 
stigma  pale  fuscous,  vein  Cu  margined  with  fuscous,  a  faint,  hyaline  spot 
before  the  stigma,  a  similar  spot  at  distal  end  of  cell  R,  extending  through 
cell  1st  M',  into  M^,  the  veins  included  in  this  spot  are  pale.  Costal  veins 
and  vein  R  setulose.     Venation  as  in  figure. 

Abdomen  sordid  yellow,  shining,  without  stripes  or  rows  of  spots.  Eighth 
sternite  slightly  emarginate.  Hypopygium  concolorous;  ninth  tergite  brown- 
ish at  the  base,  narrowed  posteriorly,  deeply  impressed  about  the  middle  and 
the  posterior  margin  with  a  semicircular  emargination ;  the  outer  appendages 
lanceolate,  acuminate;  median  suture  of  ninth  sternite  open;  pleural  suture 
curved  upward  anteriorly. 

Holotype:  cf ;  Clear  Creek,  Colorado.  September  12,  1916. 
(E.  J.  Oslar.) 

Paratype:  cf ;  Leadville,  Colorado.  September  1,  1914. 
(A.  K.  Fisher.) 

An  isolated  form,  not  closely  related  to  any  other  species 
known  to  me.  The  Radial  sector  is  shorter  and  more  arcuated 
than  usual  in  this  group.  The  Leadville  specimen,  has  cells  C 
and  Sc  yellowish;  and  the  ninth  tergite  is  not  brown  at  the  base. 

Paratype  in  the  collection  of  the  United  States  Biological 
Survey. 

Pachyrhina  perdita  spec.  n. 

Yellow.  Occiput  with  shining  triangle.  Thoracic  stripes  black,  the  lateral 
stripes  curved  outward  and  ending  in  an  opaque,  black  spot.  Wings  hyaline, 
stigma  black.     Cu  and  crossvein  M-cu  before  the  fork  of  M. 

Female?.  Length — to  end  of  seventh  abdominal  segment — 15  mm.;  wing, 
14.5  mm. 
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Head  entirely  yellow,  proboscis  short,  frontal  prolongation  shining,  remain- 
der opaque,  mouth  parts  and  i)alpi  concolorous,  last  joint  of  the  latter  longer 
than  the  three  preceding  joints  together.  Antennae  of  moderate  length, 
basal  joint  yellow,  joints  two  and  three  dark  yellow,  remainder  yellowish- 
brown,  finely  pubescent,  segments  (;ylindroidal,  outer  joints  very  attenuated, 
all  with  a  verticel  of  setaceous  hairs  at  the  base,  much  longer  on  the  outer  joints. 
A  fuscous  patch  above  each  eye;  a  large,  fuscous,  pentagonal,  shining  occii)itaI 
spot;  underside  of  head  and  portion  behind  the  eyes,  pale  yellow. 

Thorax  yellowish-white,  opaque.  Praescutal  stripes  black,  narrowly  edged 
with  ferruginous,  shining,  the  median  stripe  widened  at  its  anterior  end,  grad- 
ually narrowed  posteriorly;  the  lateral  stripes  narrower,  the  anterior  end 
curved  outward  and  ending  in  a  large  opaque  spot.  Scutum  with  oblique, 
reddish  stripes,  infuscate  anteriorly.  Scutellum  testaceous  with  blackish 
median  groove.  Postnotum  bone  white  on  the  sides,  testaceous  posteriorly 
and  a  large  brown  patch  anteriorly.  Outer  part  of  transverse  and  posterior 
end  of  pleuro-dorsal  suture  black.  Pleura  bone  white,  lower  part  of  sterno- 
and  pteropleura  and  greater  part  of  mesopleura,  ocher-yellow.  Halteres  dull 
yellowish-white,  knob  fuscous,  paler  at  tip.  Wings  hyaline  with  a  faint,  gray- 
ish tint,  stigma  brown,  basal  section  of  vein  R'' '""'  ^  and  cross  vein  R-M  infus- 
cated,  apex  infuscated,  cell  M'  with  very  short  petiole.  Rs  short,  slightly 
curved,  oblique;  Cu  and  crossvein  M-Cu  before  fork  of  M;  Sc  ends  opposite 
of  origin  of  Rs;  Sc^  present. 

Abdomen  ocher-yellow,  extreme  l)ase  of  first  tergite  blackish,  second  tergite 
with  two  large,  irregular,  brown  patches,  tergites  three  to  seven  tinged  with 
yellowish-fuscous,  the  seventh  black  posteriorly — ^remaindcr  of  abdomen  want- 
ing— lateral  edges  of  tergites  tinged  with  fuscous. 

Holotype:  9  ;  Aweme,  Manitoba,  Canada.  August  7,  1913. 
(E.  Griddle.) 

From  P.  lirescens,  incurva  antl  excelsior,  the  other  three  species 
in  which  the  thoracic  stripes  are  l)lack,  the  lateral  stripes  curved 
outward  and  ending  in  an  opaque,  black  spot,  the  present  species 
differs  from  virescens  in  the  shining,  occipital  spot,  and  fi'om 
incurva  and  excelsior  in  the  prol)oscis,  mouthparts  and  palpi  being 
entirely  yellow. 
Pachyrhina  snowii  alternata  suljsp.  n. 

Differs  from  true  P.  snowii  Doane  l)y  its  narrow  fuscous  occipital  stripe, 
absence  of  spots  on  the  vertex  and  the  pale,  ill-defined,  yellowish-fuscous  stigma. 
The  interrupted  abdominal  stripes,  with  the  exception  of  the  dorsal  stripe  of 
snowii,  are  represented  by  rows  of  spots  or  dashes. 

Holotype:  cT  ;  Northwestern  Colorado.  July  2U,  1911.  (K.J. 
Oslar.) 

Paratyi)e:  cf ;  Platte  Canyon,  Colorado.  August  19,  1915. 
(E.  J.  Oslar.) 
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Pachyrhina  macrocera  gnata  siibsp.  n. 

The  essential  difference  between  this  subspecies  and  true  P.  macrocera  Loew, 
consists  in  the  cone-like  prolongation  of  the  eighth  sternite  of  the  male  of  the 
former,  while  in  true  macrocera,  the  eight  sternite  is  emarginate,  while  the 
lateral  angles  of  the  emargination  are  prolonged  in  the  form  of  digitiform 
processes;  of  minor  importance  is  the  dark,  yellowish-fuscous  antennal 
flagellum,  the  segments  dark  brown  at  base  and  the  eighth  and  ninth  ter- 
gites  of  the  male  nearly  entirely  fuscous. 

Holotype:  cf  ;  Beaver  Falls,  Wisconsin.     August  4,  1909. 

Pachyrhina  macrocera  atrocera  ^'ar.  nov. 

Agrees  in  habitus  and  structural  details  with  true  macrocera,  but  is  some- 
what more  somber  in  appearance.  The  antennal  flagellum  is  entirely  dark 
brownish  black.  The  seventh  abdominal  segment  apically,  the  eighth  seg- 
ment and  the  ninth  tergite  entirely  brown.  Structurally,  the  eighth  sternite 
and  hypopygium  do  not  appear  to  differ  from  the  typical  form. 

Holotype:  cf  ;  St.  Johns,  Pennsylvania.  July  5,  1917.  (W.  G. 
Dietz.) 

Pachjrrhina  hirsutula  spec.  n.    (PI.  IV,  fig.  4.) 

Appearance  and  habitus  of  P.  macrocera  Loew.     Wings  sparsely  hairy. 

Male.     Length,  11.5  mm.;  wing,  12.5  mm. 

Head  yellow;  proboscis  shining,  sides,  mouthparts  and  palpi  brown,  joints 
three  and  four  of  the  latter  yellowish-brown,  the  last  joint  of  moderate  length. 
Antennae  long,  joints  one  to  three  yellow,  the  third  joint  nearly  twice  the 
length  of  the  two  preceding  joints  together.  Joints  four  and  five  yellowish- 
fuscous,  remainder  dark  fuscous;  pubescence  dense,  whitish;  verticels  of 
blackish  setae  at  base  of  segments;  occiput  opaque,  a  minute  fuscous  dot 
above  each  eye. 

Thorax  opaque,  dorsal  stripes  obscure;  pleura  pale  yellow,  no  markings. 
Scutellum  and  postnotum  with  same  luster.  Halteres  pale  yellow,  club  infus- 
cate,  pale  at  apex.  Legs  slender,  yellow,  femora  and  tibiae  slightly  darker  at 
the  apex,  outer  tarsal  joints  infuscate,  the  metatarsi  shorter  than  the  tibiae; 
pubescence  very  short,  blackish,  appressed.  Wings  hyaline,  with  faint  grayish 
tint,  costal  cells  yellowish,  stigma  pale  fuscous,  costo-apical  portion  infuscate; 
surface  beset  with  moderately  long,  very  fine,  scattered  hairs;  costal  veins, 
vein  R  and  all  veins  beyond  the  cord,  except  those  which  limit  cell  1st  M^, 
markedly  setulose.     Venation  as  in  figure. 

Abdomen  yellowish-testaceous,  shining,  brown  towards  the  caudal  end, 
lateral  and  ventral  rows  of  black  spots.  Eighth  sternite  blackish  at  base, 
deeply  emarginate  with  a  digitiform  process  from  the  base  of  the  emargination, 
the  lateral  angles  of  the  emargination  prolonged  into  an  acute  angle.  Hypo- 
pygium dark  testaceous,  appendages  pale  yellow,  the  outer  appendages  elon- 
gate lanceolate,  curved  ventrad;  inner  appendages  cone-like  and  ending  in  a 
drawn  out  point;  ninth  tergite  a  trifle  wider  than  long,  broadly  but  not  deeply 
impressed  anteriorly,  sulcate  posteriorly,  margin  narrowly  emarginate  in  the 
middle. 
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Holotype:    cf  ;  Hazleton,  Pennsylvania.    May  23,  191G. 

Paratype:    cf ;  topotypic. 

\'ery  closel}^  resembles  P.  macrocera  Loew,  from  which  it 
dijffers  in  the  hairy  wings;  the  abdomen  strongly  infuscate 
posteriorly  and  the  differently  constructed  eighth  sternite. 

Pachyrhina  urocera  spec.  n.     (PL  IV,  fig.  5;  pi.  VI,  fig.  25.) 

Yellowish.  Antennae  of  male  not  elongate,  flagellar  joints  fuscous,  j-ellow 
at  base.  Thoracic  dorsum  subopacjue.  Inner  apical  appendage  of  hypopyg- 
ium  large,  conspicuous,  turned  outward. 

Male.     Length,  13.5  mm.;  wing,  13.5  mm. 

Head  sordid  yellowish,  shining.  Mouthparts  and  palpi  3'ellowish-fuscous, 
the  last  joint  of  the  latter  shorter  than  the  preceding  joints  together.  Pro- 
boscis short,  sides  infuscate,  nasus  beset  with  pale  hairs.  Antennae  not  elon- 
gate, three  basal  joints  pale  yellow,  the  third  joint  approximately  as  long  as  the 
two  scapal  joints,  flagellar  joints  infuscate,  yellowish  at  the  base,  with  a  verticel 
of  hairs;  pubescence  fine,  short,  whitish.  Occiput  darker  on  the  sides  behind 
the  eyes. 

Thorax  yellowish-white.  Pronotal  scutum  with  a  dark  line  each  side. 
Praescutum  subopaque  with  feeble  luster,  stripes  and  space  anterior  to  the 
parasutural  foveae  ferruginous,  the  median  stripe  somewhat  narrowed  poste- 
riorly and  divided  by  an  indistinct  paler  line.  Scutum  with  a  slight  sheen  and 
broad,  oblique,  ferruginous  stripe  each  side.  Scutellum  and  postnotum  brown- 
ish-yellow, shining.  Pleura  and  coxae,  pale  yellow,  shining,  with  whitish 
sheen.  Halteres  yellowdsh  towards  the  base,  infuscate  apically,  knob  fuscous, 
apical  edge  whitish.  Legs  long  and  slender,  sordid  j'ellow  with  dense,  fine, 
appressed,  blackish  pubescence,  tarsi  fuscous  outwardly,  the  metatarsi  longer 
than  the  tibiae.  Wings  with  marked  yellow  tint,  costal  cells  yellowish-fuscous, 
stigma  fuscous,  costo-apical  part  somewhat  infuscate.  Veins  R  and  M''  -  """^  ^, 
very  sparsely  setulate. 

Abdomen  dark  yellow;  tcrgites  one  to  seven  with  a  pale  fuscous,  median 
spot  before  the  middle  of  the  segment;  segments  three  to  eight  with  a  black 
spot  each  side  and  a  ventral  row  of  similar  spots;  eighth  sternite  with  V- 
shaped  emargination,  the  sides  and  especially  the  angles,  fringed  with  long, 
yellow  hairs.  Hypopygium  reddish-yellow,  appendages  paler;  ninth  tergite 
short,  a  rounded  fovea  each  side  of  the  median  line,  lateral  angles  rounded, 
the  posterior  margin  with  semicircular  emargination  in  the  middle  and  fringed 
with  pale  yellow  hairs;  outer  appendages  lanceolate,  claw-like,  the  apices  black- 
ish, attenuated;  inner  appendages  large  and  conspicuous,  twisted,  curved  down, 
out,  upward  and  somewhat  outward,  ending  in  a  blackish  spine. 

Holotype:  cf ;  Black  Mountains,  North  Carolina.  June  21, 
1912.     (Wm.  Beutenmueller.) 

Paratype:    d^ ;  topotypic. 

Closely  resembles  P.  tenuis  Loew  and  P.  brevicornis  Doane, 
from  l)oth  of  which  it  differs  in   the  large,  conspicuous,  inner 
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hypopygial  appendages,  and  both  of  which  it  resembles  in  the 
fuscous,  flagellar  joints,  yellow  at  the  base.  The  mesonotum 
is  less  opaque  than  in  P.  tenuis  but  lacks  the  luster  of  P.  hrevi- 
cornis.  The  paratype  specimen  has  the  thoracic  dorsum  less 
opaque  and  the  stripes  ill-defined,  with  the  interspaces  obliterated. 
The  costal  cells  are  paler.  Together  with  P.  okefenoke  Alexander 
and  cornifera  sp.  n.,  these  three  species,  because  of  the  greatly 
developed  inner  appendages  of  the  hypopygium,  form  a  peculiar 
group  in  our  Southern  States.  For  differentiation  see  under 
cornifera  and  also  Tal)le  of  Species. 

Pachyrhina  cornifera  spec.  n.     (PI.  IV,  fig.  6;  pi.  VI,  fig.  25.) 

Bone  yellow.  Flagellar  joints,  except  the  two  basal  joints,  brown.  Tho- 
racic dorsum  opaque.  Wings  with  faint,  yellow  tinge,  stigma  dark  brown. 
Abdomen  with  lateral  and  ventral  rows  of  black  spots.  Inner  apical  appen- 
dages of  male  hypopygium,  slender,  serpentine,  directed  laterad. 

Male.     Length,  14  mm.;  wings,  15  mm. 

Head  pale  yellow.  Mouth  parts  and  palpi  brown.  Frontal  prolongation 
shining,  beset  with  pale,  yellowish  hair;  sides  of  rostrum  light  bl-own.  Anten- 
nae not  elongated,  basal  three  joints  yellow,  fourth  joint  yellowish-brown, 
outer  joints  brown,  pubescence  pale  and  rather  long,  joints  cylindroidal,  basal 
whorls  of  three  to  five  setaceous  hairs,  the  latter  long.  Occiput  shining;  an 
obscure,  brownish  spot  each  side  of  base  of  neck. 

Thorax  opaque  above,  yellow.  Pronotal  scutum  larownish  in  the  middle. 
Mesonotal  stripes  yellowish-red,  the  middle  stripe  wider  and  somewhat  shining 
anteriorly,  divided  by  a  yellowish  median  line;  all  the  stripes  slightly  darker 
along  their  margins.  Transverse  suture  not  tinged  with  black.  Scutum, 
scutellum  and  postnotum  ocherous,  with  some  luster.  Pleura  ocherous  with 
a  feeble,  whitish  pruinosity.  Halteres  sordid  yellow,  club  pale  brown.  Legs 
yellowish,  slender,  metatarsi  longer  than  the  tibiae;  outer  tarsal  joints  infus- 
cate.  Wings  with  yellow  tint,  costal  cells  and  costo-apical  part  of  wing  beyond 
the  stigma,  deeper  yellow;  stigma  dark  brown;  veins  almost  entirely  glabrous. 

Abdomen  sordid  yellow,  somewhat  shining,  some  obscure  dorsal  spots,  lateral 
and  ventral  rows  of  black  spots.  Eighth  sternite  with  deep,  V-shaped  incision, 
the  edges  of  which  are  fringed  with  long,  golden-yellow  hair.  Hypopygium 
concolorous;  the  ninth  tergite  wider  than  long,  tumid  each  side,  the  two  sides 
divided  by  a  deep  furrow  which  widens  anteriorly  and  ends  posteriorly  at  the 
base  of  the  deep,  triangular  emargination  of  the  posterior  margin,  each  side 
acutely-triangular  at  the  apex;  outer  appendages  lanceolate,  attenuate  and 
incurved  apically,  the  inner  appendages  are  slender,  twisted,  rod-like,  com- 
pressed in  basal  half  and  directed  outward;  the  rod-like  appendages  of  the 
penis-guard  are  strongly  marked,  claw- like. 

Holotype:  d" ;  Four  Mile  Run,  Virginia.  July  24,  1915. 
(C.  P.  Alexander.) 

Paratypes:  three  males.  PoUochsville,  North  Carolina.  July  8, 
1915.     (C.  P.  Alexander.) 
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In  appearance,  this  species  is  scarcely  distinouishable  from 
P.  urocera  and  P.  okefenoke,  except  that  the  outer  flageUar 
joints  are  entirely  brown.  However,  the  form  of  the  peculiar, 
slender,  serpentine,  inner  apical  appendages  of  the  hypopygium 
easily  distinguishes  this  si)ecies  from  the  other  two,  in  which  like- 
wise these  appendages  are  strongly  developed.  The  type  and 
one  paratype  are  in  the  collection  of  Mr.  C.  P.  Alexander,  who 
kindly  placed  his  material  in  my  hands,  two  paratypes  in  author's 
collection.  Cell  M'  varies  from  sessile  to  moderately  long 
stemmed. 

Pachyrhina  tenuis  hamata  subsp.  n.    (PI.  VII,  fig.  28.) 

Agrees  in  all  essentials  with  P.  tenuis  Loew.  The  occiput  Ls  subopaque; 
thoracic  dorsum  with  considerable  luster,  but  differs  in  the  large,  geniculate, 
rod-like  appendages  of  the  guard  of  the  penis.  There  is  a  rather  large,  reddish 
spot  in  front  of  the  alar  insertion,  which  I  have  not  observed  in  any  specimen 
of  P.  tenuis  at  my  disposal. 

Holotype:   cf  ;  Sullivan  County,  New  York.    August,  1912. 

Pachyrhina  calinota  spec.  n.     (PI.  IV,  fig.  7.) 

Yellow.  Frontal  prolongation  with  brown  median  stripe.  Occiput  opaque 
with  fuscous  line.  Thoracic  stripes  silvery-gray,  i)ruinose,  the  lateral  stripes 
curved  outward  and  ending  in  a  velvety  Ijlack  spot.     Stigma  brown. 

Male.     Length,  13  mm.;  wing,  11  mm. 

Head.  Mouth  parts  and  palpi  dark  yellow,  tinged  with  fuscous,  the  last 
joint  of  the  latter  a  little  longer  than  the  three  preceding  joints  together. 
Proboscis  very  short;  pale  yellow,  frontal  prolongation  with  median  dark 
brown  stripe  extendin;  to  end  of  nasus,  the  latter  densely  beset  with  !)lack 
hairs.  Face  and  perior.ntal  margin  pale  yellow.  Antennae  moderately  roljust, 
not  elongated,  joints  on<^  to  three  sordid  yellow,  the  following  joints  brownish- 
3'ellow,  basal  enlargement  black  with  a  verticel  of  black  setae;  pul)escence 
very  short,  dense,  whitish.  Front  and  occiput  orange-yellow,  opaque,  gib- 
bosity marked,  a  small  brown  dot  behind  the  antennal  insertion;  occiput  with 
fuscous  line  which  does  not  extend  to  the  summit  of  the  gibbosity. 

Thorax.  Pronotal  scutu.  .  with  median  brown  spot,  sides  tinged  with  fus- 
cous and  edged  posteriorly  with  dark  brown.  Praescutum  orange-yellow, 
opaque,  sides  paler,  stripes  silvery-gray  i)ruinose,  sliining,  edged  with  ferru- 
ginous, the  median  stripe  strongly  narrowed  posteriori}'  and  divided  by  a  black 
median  line;  the  lateral  stripes  curved  slightlj-  outward  anteriorly,  with  an 
opaque,  blackish  spot  beneath  its  anterior  end.  Scutum  sordid  yellowish,  an 
oblique  stripe  each  side,  similar  to  those  of  the  praescutum  and  consisting  of 
two  coalescent  si:)ots,  the  antero-exterior  of  which  is  the  smaller;   an  elongate 
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dark  brown  spot  in  the  middle  of  the  median  pale  stripe;  outer  part  of  trans- 
verse suture  and  its  continuation  in  the  pleuro-dorsal  suture  before  the  alar 
insertion,  deep  velvety  black.  Scutel  yellowish-brown,  shining.  Postnotum 
deep  yellow,  opaque,  brownish  along  median  line  and  posteriorly.  Pleura 
pale  yellow  with  a  whitish  sheen,  lower  half  of  mesopleura  ochraceous,  a  spot 
in  upper  portion  and  several  other  spots  more  or  less  distinct,  dark  fuscous. 
Halteres  sordid- white,  paler  at  base,  knob  infuscate,  apex  white.  Wings 
broad,  lightly  tinted  with  gray,  basal  part  yellowish,  costal  cells  brownish- 
yellow,  stigma  bro^vTi,  apex  infuscate,  cord  at  base  of  cells  R- '»"'' '  and  ^  ^°<i  ^ 
slightly  infuscate.  Vein  C,  Sc,  R  and  its  branches,  and  M''  ^  and  3  naore  or 
less  distinctly  setulose.  Venation  as  in  figure.  Legs  yellowish,  pubescence 
dense,  short  and  black,  femora  and  tibiae  blackish  towards  the  apices,  tarsi 
fuscous,  metatarsi  about  as  long  as  the  tibiae. 

Abdomen  deep  yellow,  shining,  tergites  two  to  six  each  with  a  large,  brown 
spot,  segment  seven  nearly,  the  eighth  segment  entirely,  blackish,  lateral  mar- 
gins of  tergites  indistinctly  blackish;  venter  pale;  eighth  sternite  scarcely 
emarginate.  H>T3opygium  brouTi;  ninth  tergite  blackish,  very  small,  bifov- 
eate  posteriorly,  emarginate  in  the  middle;  appendages  pale  yellow,  the  outer 
appendages  elongate-lanceolate,  incurved,  the  inner  appendages  claw-like, 
curved  upwards,  their  apices  projecting  under  the  curved  ends  of  the  outer 
appendages;  a  carina-like  process  projects  from  the  suture  of  the  ninth  sternite. 

Female.     Length,  18  mm;   wing,  12  mm. 

Very  similar  to  the  male.  Antennae  scarcely  shorter,  lighter  yellow.  Ovi- 
positor ferruginous;  upper  valves  narrow,  obtusely  rounded  at  apex,  lower 
valves  two-thirds  the  length  of  the  upper,  broader,  rounded  at  apex. 

Holotype:  cf;  Floochvood,  Schoolcraft  County,  Michigan. 
July,  1915.      (J.  S.  Rodgers.) 

Allotype;    9  ;  topotypic. 

Paratypes:  five  males  and  7  females,  topotypic;  two  females, 
Plummer's  Island,  Maryland,  June  8,  1913,  (A.  Wetmore)  and 
July  14,  1907,  (A.  K.  Fisher). 

A  very  distinct  species.  From  those  species  having  the  tho- 
racic stripes  not  black  and  the  lateral  stripes  bent  outward  and 
ending  in  a  black,  opaque  spot,  it  differs,  among  other  charac- 
ters, from  P.  punctum  Loew  in  its  occipital  line,  and  from  P. 
icidpiana  Bergroth  in  the  absence  of  a  shining  triangular  spot; 
from  P.  opacinttata,  montana,  evasa  and  nexilis  in  the  bicolored 
flagellar  joints.  Specimens  in  which  the  pruinosity  of  the  tho- 
racic stripes  has  been  abraded,  there  have  a  ferruginous  color. 
Two  paratypes  are  in  the  United  States  Biological  Survey  col- 
lection, and  a  male  and  a  female  specimen  in  Mr.  Alexander's 
collection. 
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Pachyrhina  opacivittata  si)ec.  n.    (PI.  IV,  fig.  9.) 

Similar  to  P.  caUnota.  Antennal  flagellum,  e.xcept  the  first  joint,  blackish. 
Mesonotal  scutum  with  median,  velvety-black  strii)e. 

Male.     Length,  12.5  mm.;  wing,  12  mm. 

Head  as  in  P.  calinota.  Antennae  robust,  not  elongate,  scapal  joints  yel- 
low, third  joint  yellowish-brown,  following  joints  blackish,  strongly  emargi- 
nate  beneath  and  enlarged  at  base,  with  verticel  of  rather  long,  black  setae, 
outer  joints  more  elongate,  pubescence  short,  dense  and  white.  Vertex  with- 
out dots;  occipital  stripe  a  little  wider  and  shining. 

Thorax  as  in  P.  calinota  with  these  differences:  Pronotal  scutum  without 
median  brown  spot;  dorsal  stripes  ferruginous,  without  pruinosity;  scutum 
with  median,  black,  velvety  stripe.  The  dark  fuscous  spot  in  upper  part  of 
mesopleura  not  distinct.  Halteres  and  legs  as  in  P.  calinota.  Wings  broad, 
with  fuscous  tinge;  cell  Sc  and  margin  of  Cu  and  Cu'  brownish;  stigma 
fuscous.  Cell  1st  M'  open,  veins  M  and  M^  in  part,  atrophied.  Veins  C, 
Sc,  R  and  veins  M'.  -  ^nd  3  finely  setulose.     Venation  as  in  figure. 

Abdomen  deep  yellow  with  faint  luster,  basal  half  of  first  tergite  brown,  a 
pale  bro'wn  median  line  posteriorly  tergites,  two  to  four  with  increasingly 
larger,  fuscous  patches,  similar  patches  on  tergites  five  and  sLx,  pale  brown, 
seventh  tergite  tinged  with  fuscous  tergites,  eight  and  nine,  yellowish  brown, 
a  broad,  dark  brown  lateral  stripe,  less  marked  on  segments  seven  and  eight. 
Hypopygium  similar  to  that  of  P.  calinota,  but  the  inner  appendages  do  not 
protrude  beyond  the  upper  appendages. 

Holotype:  cf  ;  Aweme,  Manitoba,  Canada.  (E.  Criddle.) 
Although  very  closely  resemblinp;  P.  calinota,  this  species  is 
distinguished  at  once  by  its  very  stout  antennae,  blackish  flagel- 
lum, the  segments  of  which  are  deeply  emarginate  beneath, 
the  velvety-black  vitta  of  the  mesonotal  scutum,  the  subopaque 
abdomen  with  broad,  lateral  stripes.  Cell  1st  M^  wide  open, 
is  certainly  anomalous,  but,  although  recorded  also  in  Tipula 
imperfecta  Alexander-'  and  Tipula  alta,  Doanc,--  no  specific  value 
should  be  attached  to  it. 

Pachyrhina  montana  spec.  n.     (PI.  IV,  fig.  S.) 

Allied  to  P.  calinota.  Frontal  prolongation  with  ferruginous  strii)e.  .\n- 
tennae,  except  the  first  joint,  dark  brown.  Occiput  with  triangular  shining 
spot.  Pleura  conspicuously  spotted  and  abdominal  tergites  banded  with 
dark  brown. 

Female.     Length,  15.5  mm.;  wing,  13  nun. 

Head  yellow.  Frontal  prolongation  .shining,  with  ferruginous  median  stripe 
extending  to  end  of  nasus,  the  latter  loeset  with  blackish  hairs;  mouth  parts 
and  i)ali)i  concolorous,  the  latter  slightly  browni.-<h,  the  last  joint  shorter  than 

-'  Proceedings  .Acad.  Nat.  Sciences,  Phila(leli)hia,  1915,  p.  484,  pi.  xvi,  fig.  9. 
"  Annals  of  the  Entom.  Society  of  .America,  v,  p.  44,  (1912). 
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the  preceding  joints.  Face,  under  side  of  head  and  postocular  spaces  pale- 
yellowish.  Basal  joint  of  antennae  yellow,  remainder  dark  brown,  joints 
cylindroidal,  setae  of  basal  whorls  long,  blackish.  Occiput  orange-yellow,  with 
large,  broadly  triangular,  shining  spot. 

Thorax  pale  yellow.  Lateral  portion  of  praenotal  scutum  brown.  Prae- 
scutum  and  scutum  as  in  P.  calinota,  but  the  black,  velvety  spot  at  the  ante- 
rior end  of  the  lateral  stripe  is  larger,  the  stripes  ferruginous,  not  pollinose,  and 
the  scutum  is  \\dthout  the  median  black  spot.  Scutellum  lustrous,  ferruginous, 
with  median  black  stripe.'  Postnotum  opaque,  pale  yellow  on  the  sides, 
ocherous  posteriorly,  with  a  large,  square,  shining  black  spot  anteriorly. 
Pleura  concolorous;  inferior  portion  of  mesopleura  dark  brown  anteriorly, 
ferruginous  behind;  mesopleural  suture  black;  metapleura  conspicuously  in 
front,  less  so  behind,  and  lower  angle  of  ptero-pleura,  dark  brown.  Halteres 
pale  yellowish,  knob  fuscous.  Legs  slender,  brownish-yellow,  outer  half  of 
femora  blackish,  tibiae  infuscate  towards  the  apex,  shorter  than  the  metatarsi, 
outer  tarsal  joints  fuscous;  pubescence  very  short,  blackish.  Wings  hyaline, 
costal  cell  concolorous,  cell  Sc  pale  yellow,  ba.sal  portion  of  vein  R""  '^"'^  ^,  cross- 
vein  R-M  and  apex  of  wing  infuscate;  veins  C,  Sc  and  R  almost  impercepti- 
bly setulose.     Venation  PI.  IV,  fig.  8. 

Abdominal  tergum  lemon-yellow,  base  white,  a  broad  dorsal  stripe,  less 
distinct  posteriorly  and  expanding  into  a  transverse  fascia  on  the  posterior 
part  of  the  tergites,  Hark  fuscous;  lateral  margin  of  tergites  edged  with  fuscous. 
Venter  whitish,  tinted  and  speckled  with  fuscous.  Ovipositor  ferruginous, 
dorsal  valves  long  and  slender,  ventral  valves  a  little  wider,  acutely  pointed 
and  scarcely  one-half  the  length  of  the  dorsal  valves. 

Holotype:  9  ;  Black  Mountains,  North  Carolina.  June,  1912. 
(Wm.   Beutenmueller.) 

For  differentiation  from  allied  forms,  see  under  P.  calinota. 

Pachyrhina  evasa  spec.  n.    (PL  IV,  fig.  10.) 

Yellow.  Antennae  entirely  yellowish;  occiput  with  shining  triangular 
spot.  Abdominal  tergites  margined  posteriorly  with  yellowish-brown.  Thorax 
similar  to  P.  montana. 

Female.     Length,  18  mm.;  wing,  13.5  mm. 

Frontal  prolongation  bro\\m  anteriorly.  Mouth  parts  and  palpi  yellow, 
last  joint  of  the  latter  much  longer  than  the  three  preceding  joints.  Antennae 
dark  yellow,  basal  joint  a  shade  paler,  outer  joints  slightly  infuscate,  verticels 
of  pale  yellow  setae  and  distinctly  shorter  than  in  P.  viontana.  Head  other- 
wise as  in  the  last  named  species. 

Thorax  pale  yellow.  Sides  of  pronotal  scutum  dark  fuscous.  Praescutal 
stripes  ferruginous,  the  median  stripe  black  in  middle  half,  no  pruinosity. 
Velvety  black  spot  of  lateral  stripes  large.  Scutellum  ferruginous,  shining. 
Postnotum  pale  ocherous,  subopaque,  blackish  posteriorly.  Outer  part  of 
transverse  suture  and  ante-alar  part  of  pleura-dorsal  suture,  black.  Pleura 
concolorous;  intercoxal  part  of  sternopleura  and  lower  portion  of  mesopleura 
ocherous,  a  spot  in  the  pleura-dorsal  suture  posteriorly  and  spot  of  mesosternum 
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brownish.  Mesopleural  suture  in  part,  and  posterior  margin  of  metapleura 
tinted  black.  Halteres  and  legs  as  in  P.  montana.  Wings  with  a  j-ellowish 
tint,  more  marked  in  costal  cell;  cell  Sc  and  margin  of  Cu  and  Cu-  yellowish- 
brown;  stigma  dark  brown,  large;  apex  of  wing  infuscated,  cord  and  veins  M' 
and  Cu-  margined  with  fuscous.     Venation  as  in  figure. 

Abdomen  light  ocher-yellow;  tergites  two  to  six  with  ill-defined,  pale  brown, 
posterior  triangle;  posterior  margin  of  tergites  two  to  six  ferruginous,  of  tergites 
seven  to  eight,  blackish;  a  fuscous  lateral  stripe,  ^'entcr  sordid  yellowish. 
Ovipositor  as  in  P.  montana. 

Holotypc:  9  ;  Floochvood,  Schoolcraft  County,  ]Michi<ian. 
July,  1915.     (J.  8.  Roycrs.) 

Easity  distinguished  from  allied  species  by  the  sordid  yellow 
antennae.  Topotypic  with  P.  calinota,  it  differs,  aside  from  an- 
tennal  characters,  in  the  broadly  triangular,  shining  occipital 
spot,  the  absence  of  the  median  l)lack  spot  of  the  mesonotal 
scutum,  very  distinct  in  all  my  specimens  of  P.  calinota,  and  the 
very  different,  abdominal  markings. 

Pachyrhina  nexilis  spec.  n.     (PL  IV,  fig.  11;   pi.  MI,  fig.  29.) 

YeUow.  Antenna!  flagellum  dark  brown;  vertex  with  three  fuscous  lines; 
occiput  with  broad,  triangular,  shining  »\mi.  Thoracic  dorsum  as  in  P.  ecasa. 
Wings  hyaline;  stigma  dark  brown.  Median  suture  of  ninth  sternite  of  male 
with  chitinized,  pendulous  i)rocess. 

Male.     Length,  12  mm.;  wing,  11  mm. 

Head.  Proboscis  very  short,  concolorous;  frontal  prolongation  anteriorly 
and  nasus,  i)rown,  the  latter  beset  with  black  hairs.  Mouth  parts  browm, 
palpi  brownish-yellow,  the  last  joint  longer  than  the  preceding  joints.  An- 
tennae of  moderate  length,  scapal  joints  orange-yellow,  third  joint  yellow- 
ish-brown, paler  at  base,  remaining  flagellar  joints  dark  brown,  basal  enlarge- 
ment black,  elongate  and  slightly  emarginate  beneath,  last  joint  very  slender, 
verticels  s])arsely  setulose,  pubescence  very  fine,  white.  Face  and  underside 
of  head  pale  j-ellow;  vertex  and  occiput  orange-yellow,  the  former  with  three 
linear,  fuscous  si)ots,  the  latter  with  large,  broadly-triangular,  shining  sj)ot. 

Thorax  suliihur-yellow.  Pronotal  scutum  tinted  brownish  on  the  sides. 
The  median  ])raescutal  stripe  dark  brown,  edged  ferruginous,  narrowed  pos- 
teriorly, the  lateral  stripes  ferruginous  with  median  black  line,  the  velvety 
black,  anterior  spot  large;  scutum  with  obli(}ue,  ferruginous  stripe  each  side, 
the  latter  black  anteriorly;  transverse  suture  externally  and  its  continuation 
to  alar  insertion,  black.  Scutellum  dark  yellow,  infuscate  in  the  middle. 
Postnotum  sulphur-yellow  on  the  sides,  a  broad  median  fuscous  patch  and  fer- 
ruginous posterior  declivity.  Pleura  concolorous,  lower  portion  of  sterno- 
l)lcura,  lower  part  of  mesopleura  and  metapleura  anteriorly  and  posteriorly, 
ocherous.  Halteres  yellowish  at  base,  infuscate  toward  the  knob,  the  latter 
dark  l)r()wn,  white  at  the  ai)ex.  Legs  slender,  coxae  and  l)asal  portion  of  fem- 
ora yellowish,   the  latter  darker  yellow  towards  the  infuscated  apex,   til)iae 
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dark  yellow,  infuscate  apically,  tarsi  fuscous,  metatarsi  longer  than  the  tibiae; 
pubescence  very  short,  blackish.  Wings  hyaline,  costal  cells  faintly  yellow, 
stigma  dark  brown,  basal  section  of  R^  ""'^  ^,  cross  vein  R-M  and  apex  of  wing, 
infuscate.  Costal  veins  and  vein  R  and  M'-^^''^  setulose.  Venation  as  in 
figure. 

Abdomen  dark  yellow,  feebly  shining,  basal  part  whitish;  a  broad,  not 
sharph'  defined  dorsal  stripe,  more  or  less  interrupted  at  the  sutures,  dark 
brown  anteriorly,  paler  posteriorly;  seventh  and  eighth  segments  almost 
entirely  blackish;  a  pale  fuscous,  ill-defined,  lateral  stripe;  eighth  sternite 
slightly  emarginate,  fringed  with  long,  yellow  hairs.  Hypopygium;  ninth 
tergite  dark  ferruginous,  wider  than  long,  the  lateral  angles  somewhat  promi- 
nent, posterior  border  emarginate  on  the  sides  and  in  the  middle,  a  median 
impressed  line;  rest  of  hypopygium  ferruginous;  outer  appendages  pale  yel- 
lowish, very  narrowly  lanceolate,  attenuated  outwardly;  inner  appendages 
claw-like,  curved  upward;  between  these  two  appendages  is  a  dark  brown, 
acutely  triangular  process,  pleural  suture  fine,  straight,  not  curved  upward  in 
front;  from  the  middle  of  the  suture  of  the  ninth  sternite  projects  a  pear- 
shaped  strongly  chitinized  appendage,  the  narrowed  end  free,  dark  brown, 
projects  downward. 

Holotype:  cf ;  Clear  Creek,  Colorado.  October  12,  1916. 
(E.  J.  Oslar.) 

Paratypes:  one  male,  topotypic,  July  26,  1915;  two  males, 
Bear  Creek,  Morrison  County,  Colorado,  August  23,  1916. 

Quite  distinct  from  the  other  species.  For  differentiation  from 
allied  species  see  under  P.  calinota.  The  three  linear  fuscous 
spots  of  the  vertex  distinguish  this  species  from  all  others  of  this 
group.  In  two  of  the  paratypes,  the  lateral  thoracic  stripes  are 
entirely  ferruginous. 

Pachyrhina  festina  spec.  n.     (PI.  V,  fig.  12.) 

Pale  yellow.  Flagellar  joints  unicolorous,  basal  joints  yellow,  outer  joints 
yellowish-fuscous.  Occiput  shining.  Wings  with  yellowish  tint,  stigma 
browii.     Abdomen  with  lateral  row  of  black  strigae. 

Male.     Length,  12.5  mm.;  wing,  12. .5  mm. 

Head  pale  yellow.  Frontal  prolongation  lustrous,  lightly  touched  with 
brown  anteriorly,  nasus  beset  with  pale  hairs;  mouth  parts  fuscous;  palpi 
yellowish-fuscous,  the  two  outer  joints  paler,  the  last  joint  scarcely  longer 
than  the  three  preceding  joints.  Proboscis  short,  sides  brown.  Antennae  of 
moderate  length,  very  slender,  scapal  joints  and  basal  joints  of  flagellum  yel- 
low, outer  joints  brownish-yellow,  cylindrical,  pubescence  fine,  dense,  whitish, 
the  hairs  of  the  basal  verticels  as  long  or  longer  than  the  respective  joints. 
Face  and  front  opaque.  Occiput  shining,  sordid  yellowish,  with  a  large,  tri- 
angular spot  which  is  a  shade  darker. 
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Thorax  ivory  yellow,  shining.  Pronotul  scutum  with  pale  brownish  stripe 
each  side  of  median  line;  srutellum  brownish  anteriorly.  Lateral  praescutal 
stripes  chestnut  brown,  curved  slightU'  outward,  anteriorly;  the  median  stripe 
reddish-l)rown,  with  paler  median  line,  and  narrowed  posteriorly.  Scutum 
concolorous,  polished,  each  side  with  two  large,  coalescent,  reddish-brown 
spots,  the  antero-exterior  spot  being  the  smaller.  Scutellum  and  post  not  um 
concolorous,  the  former  slightly,  the  latter  more  markedly,  infuscate  along  the 
middle.  Legs  slender,  yellowish,  pubescence  very  short,  black,  appressed, 
tibiae  slightly  infuscate  at  tip,  outer  joints  of  tarsi  brownish;  metatarsi  longer 
than  the  tibiae.  Wings  hyaline  with  yellowish  tint,  costal  cells  pale  yellow, 
stigma  bro^vn,  costo-apical  portion  somewhat  infuscate;  veins  C,  So  and  Cu 
yellowish,  others  bro\\Ti.  Costal  veins,  vein  R  and  veins  M^-  *'"'  ^,  finely  and 
sparsely  setulose.     \'enation  as  in  figure. 

Abdomen  sordid  yellow,  shining,  with  ill-defined,  pale  brown  dorsal  stripe, 
the  apical  half  of  the  seventh  and  eighth  tergite  nearly  entirely  light  brown; 
a  lateral  row  of  black  strigae.  Neuter  pale,  eighth  sternite  with  V-shaped 
incision,  the  margin  of  which  is  fringed  with  stiff,  yellow  hairs,  longer  and  form- 
ing a  pencil  on  the  somewhat  prominent,  lateral  angles  of  the  incision.  Hypo- 
pygium  yellow;  ninth  tergite  brown,  moderately  impressed  anteriorly,  a  deep, 
rounded  impression  posteriorly  and  emarginate  in  the  middle  of  the  posterior 
border;  each  side  of  this  emargination  and  from  beneath  the  margin,  projects 
a  black,  tooth-like  process.  Outer  appendages  lanceolate,  attenuate  outwardly 
and  incurved  towards  each  other. 

Holotype:  d" ;  Plummer's  Island,  Maryland.  July  28,  1912. 
(W.  L.  McAtee.) 

Paratypes:  one  male,  Hazleton,  Pennsylvania,  August  20, 
1912,  (W.  G.  Dietz)  has  the  lateral  abdominal  strigae,  much  more 
marked;  one  male,  Ridgeway,  Ontario,  Canada,  August  15, 
1910,  (M.  C.  Van  Duzee),  has  the  antennal  flagellum  darker,  the 
occipital  triangle  not  apparent,  the  thoracic  stripes  ferruginous. 
A  male  specimen  from  Aweme,  Manitoba,  Canada,  (E.  Criddle), 
has  the  occi])ut  less  shining,  the  triangular  spot  distinct,  but  paler. 
Stigma  a  shade  paler  than  in  the  holotj'pe.  It  is  larger — length, 
16.5  mm.;  wing,  15  mm. 

In  its  shining  occiput  and  unicolorous  antennae  flagellum,  the 
present  species  closely  approaches  P.  s(klahs  Loew,  but  is  readily 
distinguished,  by  its  very  slentler,  pale  yellowish-fuscous  an- 
tennae, the  flagellar  joints  of  which  are  not  emarginate  beneath, 
the  deeply  incised  eighth  abdominal  sternite  and  very  deejily 
impressed  ninth  tergite. 
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Pachyrhina  temeraria  spec.  n. 

Yellow.  Sides  of  proboscis  brown.  Antennae  entirely  yellowish;  occiput 
opaque  with  shining  bro-mi  line.  Wings  with  yellowish  tint,  costal  cells  yel- 
lowish, stigma  browTi.  Abdomen  with  broad,  dorsal  stripe  and  lateral  and 
ventral  rows  of  black  strigae. 

Female.     Length,  17.5  mm.;  wing,  13  mm. 

Head.  Frontal  prolongation  shining,  nasus  beset  with  blackish  hairs. 
Mouthparts  and  palpi  brownish-yellow,  basal  joint  of  latter  dark  brown.  Sides 
of  proboscis  browoi.  Face  light  yellow.  Antennae  yellowish,  scapal  joints 
shining  and  a  shade  paler,  slender,  pubescence  fine,  whitish,  segments  with  basal 
verticels  of  dark  setae.  Vertex  and  occiput  dark  yellow,  the  latter  with  a 
narrow,  brown,  shining  Une. 

Thorax  ivory-yellow,  shining;  pronotal  scutum  ferruginous  in  middle.  Prae- 
scutal  stripes  ferruginous,  the  middle  stripe  narrowed  posteriorly,  the  lateral 
stripes  not  curved  outwardh^;  scutum  with  curved  ferruginous  stripe  each 
side.  Scutellum  and  postnotum  ferruginous,  sliining,  the  latter  with  large, 
ivory-yellow  patch  each  side.  Transverse  suture  externally  and  its  continu- 
ation in  the  pleura-dorsal  suture  to  and  above  the  alar  insertion,  black.  Pleura 
concolorous,  shining.     Halteres  sordid  yellow,  club  fuscous. 

Legs  yellowish,  slender,  pubescence  coarse,  black,  femora  slightly,  tibiae  mark- 
edly, infuscate  at  the  apex,  outer  tarsal  joints  iniuscate,  metatarsi  longer  than 
the  tibiae.  Wings  faintly  grayish,  with  yellowish  tint,  especially  marked 
along  the  veins,  costal  cells  markedly  tinted  yellow;  stigma  brown;  costo- 
apical  portion  somewhat  infuscate,  a  spot  before  and  behind  the  stigma  and 
fork  of  vein  INI  whitish-hyaline.  Rs  oblique,  short,  curved  near  its  base; 
cell  AP  sessile. 

Abdomen  yellow,  base  above,  paler;  a  broad,  pale  brown,  dorsal  stripe 
extends  from  the  posterior  half  of  first  tergite  to  end  of  the  seventh;  eighth 
segment  entirely  blackish,  lateral  margins  of  tergum  and  venter,  with  a  row  of 
black  strigae.  Ovipositor  blackish  at  base,  dorsal  valves  long  and  slender, 
obtusely  pointed  at  the  apex,  ventral  valves  a  little  wider  and  scarcely  more 
than  one-half  as  long  as  the  former. 

Holotype:  9  ;  Floodwood,  Schoolcraft  County,  Michigan. 
July  1915.     (J.  S.  Rodgers.)  " 

In  its  entirely  pale  yellowish  antennae,  this  species  is  differen- 
tiated from  all  others.  Its  nearest  ally  is  P.  perfida,  but  the  an- 
tennal  flagellum  of  the  latter  is  more  yellowish-fuscous  and  lacks 
the  occipital  line;  in  coloration  of  wing,  they  resemble  each 
other,  but  cell  M^  in  P.  perfida  is  long  petioled.  Aside  from  an- 
tennal  characters,  P.  temeraria  is  distinguished  from  P.ferruginea, 
interpunctata  and  occidentalis,  by  the  narrow,  occipital  line. 
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Pachyrhina  sodalis  nictans  subsp.  n. 

Differs  from  /-".  mdalis  Loew  as  follows: 

Head  deep  ferruginous;  mouthparts  and  palpi  dark  yellow.  Frontal  pro- 
longation and  nasus  shining,  beset  with  long,  black  hairs.  Antennae  robust, 
scapal  joints  dark  ferruginous,  first  flagellar  joint  .yellowish-fuscous,  remainder 
of  flagellum  dark  brown;  joints,  except  the  outer  ones,  more  deeply  "excised 
below.  Face  opaque,  occij)ut  with  broad,  shining  triangle,  projected  ante- 
riorly upon  the  vertex. 

Thoracic  dorsum  dark,  testaceous,  almost  pellucid,  stripes  indistinctly  de- 
fined. Postnotum  sordid  yellow  on  the  sides.  Pleura  sordid  yellow,  with 
moderate  whitish  sheen.  Hal  teres  yellowish-brown,  club  brown.  Legs  long, 
slender,  yellowish;  pubescence  very  short,  blackish,  tibiae  slightly  infuscate 
at  the  apex,  shorter  than  the  metatarsi;  outer  tarsal  joints  infuscate.  ^^'ings 
as  in  sodalis.  Abdomen  dark  orange-yellow,  an  ill-defined,  brownish  dorsal 
stripe,  eighth  tergite  darker,  reddish-brown;  a  lateral  row  of  black  strigae 
and  a  ventral  row  of  similar  spots.  Eighth  sternite  reddish-brown,  not  emar- 
ginate.  Hypopygium  ferruginous;  ninth  tergite  reddish-brown,  very  short, 
deeply  and  narrowly  emarginate  in  the  middle;  outer  appendages  dark  yellow, 
not  markedly  attenuated  towards  the  apex. 

Length,  17  mm.;  wing,  13.5  mm. 

Holotype:  d" ;  Bear  Creek,  Colorado.  June  29,  1914.  (E.  J. 
Oslar.) 

The  unique  .specimen  in  my  possession  is  defective.  In  its 
unicolorous,  blackish  antennal  flagellum  and  shining  occiput  it  is 
closely  allied  to  P.  sodalis  Loew,  but  its  general  dark  ferruginous 
color,  the  stouter,  more  deeply  excised  flagellar  segments  and  the 
highly  polished  thoracic  dorsum,  with  its  ill-defined  stripes,  give  it 
a  distinctive  appearance.  In  its  dark  ferruginous  appearance 
it  resembles  P.  cingulaia ;  but  is  readily  distinguished  by  its  uni- 
colorous flagellum,  the  wings  without  yellow  tint  and  the  abdom- 
inal tergites  without  latero -posterior  black  margins. 

Pachyrhina  costomarginata  spec   n.     (PI.  V,  fig.  13.) 

Yellow.  Occiput  opaquejwith  shining,  triangular  spot.  -Antennae,  with  the 
exception  of  the  three  basal  joints,  dark  brown.  Thoracic  stripes  shining, 
interspaces  opaque.  Wings  slightly  infuscate,  costal  cells  brown,  stigma  pale 
fuscous. 

Male.     Length,  9.5  mm.;  wing,  8  mm. 

Head  deep  yellow.  Frontal  prolongation  with  obscure,  ferruginous,  median 
stripe,  nasus  be.set  with  black  [hairs,  mouthparts  and  pali)i  dull  yellow,  first 
joint  infuscate  at  apex.  Antennae  of  moderate  thickness,  pubescence  dense, 
whitish;  three  basal  joints  yellow;  joints  four  and  five  dark  yellowish-brown^ 
following  joints  darkjbrown,  segments  cylindroidal,  basal  enlargement  marked 
with  a  whorl  of  few,  rather  short,  black  setae.     Face  pale  yellow;    frontal 
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tuberosity  marked;  a  narrowly  triangular,  shining,  occipital  spot,  scarcely 
darker  than  the  surrounding  color,  an  obscure  dark  line  extends  from  the 
anterior  end  of  the  occipital  spot  to  summit  of  the  frontal  tul)erosity. 

Thorax  concolorous,  dorsum,  except  the  stripes,  opaque,  the  latter  highly 
polished,  yellowish-red,  the  middle  stripe  narrowed  posteriorly,  narrowly 
margined  ferruginous,  a  fuscous  spot  at  the  posterior  end;  lateral  stripes  rather 
wide,  curved  outward  anteriorly,  narrowly  margined  ferruginous  on  inner 
margin.  Scutum  with  the  exception  of  middle  stripe  shining,  the  latter  with 
a  fuscous  spot  at  its  base;  a  diffused  yellowish-red  stripe  each  side.  Scutellum 
ferruginous,  polished.  Postnotum  yellowish-red  along  the  middle,  shining, 
sides  yellow,  outer  part  of  transverse  suture  and  posterior  end  of  pleuro-dorsal 
suture,  black.  Pleura  light  yellow,  shining.  Halteres  sordid  yellow,  basal 
half  of  club  brown,  apical  part  yellowish-white.  Legs  slender,  yellowish; 
femora  and  tibiae  infuscate  at  the  apex,  the  latter  about  as  long  as  the  meta- 
tarsi, tarsal  joints  fuscous;  pubescence  very  short,  sparse,  blackish.  Wings 
slightly  fuscous,  costal  cells  brown,  stigma  very  pale  fuscous;  veins  brown> 
vein  C  and  Sc  almost  black.  Cell  ]\'P  sessile.  'N'eins  C,  Sc,  R  and  its 
branches  and  veins  M''  ^  "°<* '  setulose.     Venation  as  in  figure. 

Abdomen  j'ellow,  tergum  with  a  pale  fuscous  spot  each  side  of  base,  sternites 
two  to  five,  each  with  a  large,  fuscous  spot;  eighth  sternite  rounded  at  the 
apex  and  fringed  with  long,  j^ellow,  silken  hair.  Hypopygium  yellow;  ninth 
tergite  a  little  wider  than  long,  longitudinally  impressed  in  front,  narrowly 
emarginate  in  the  middle  of  the  posterior  margin,  sides  rounded;  outer  append- 
ages paler,  lanceolate. 

Holotype:  cf ;  Bradentown,  Florida.  March.  (M.  C.  Van 
Duzee.) 

In  its  fuscous  flagellum,  shining  occipital  spot  and  the  outer 
part  of  the  transverse  suture  tinted  black,  this  species  is  allied  to 
P.  ferruginea,  occidentalis  and  beutenmuelleri,  from  all  of  which 
it  differs  in  the  brown  costal  colls  of  the  wing.  In  the  single 
specimen  before  me,  vein  R^^nds  jg  peculiarly  curved. 

Pachyrhina  beutenmuelleri  spec.  n.     (PL  V,  fig.  14.) 

Similar  to  ferruginea  Fabricius.  Flagellum  unicolorous,  Ijlackish.  A  brown 
spot  each  side  of  vertex.  Latero-posterior  margins  of  abdominal  segments 
black.     The  inner  appendages  of  the  hypopygium  end  in  a  style-like  process. 

Male.     Length,  10.5  mm. ;  wing,  10.5  mm. 

Head.  Frontal  prolongation  shining,  nasus  long,  beset  with  black  hairs. 
Proboscis  very  short;  mouthparts  dark  brown;  basal  joint  of  palpi  dark  yel- 
low, brown  at  apex,  following  joints  yellowish-fuscous.  Face  pale  yellow. 
Antennae  moderatel}-  long,  the  three  basal  joints  reddish-yellow,  the  third 
joint  infuscate  apically,  the  rest  of  flagellum  blackish,  pubescence  very  fine, 
white;  segments  cylindroidal,  enlarged  at  base  with  a  whorl  of  but  three  or 
four  black  setae.     Front  and  occiput  opaque,  orange-yellow,  tuberosity  promi- 
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nent,  a  dark  broA\Ti  spot  each  side  of  vertex,  close  to  the  orbit;  a  shining,  fer- 
ruginous, elongate-triangular  occipital  spot,  prolonged  as  a  fine,  brown  line  to 
summit  of  tuberosity. 

Thorax  yellow.  Pronotal  scutum  brown  on  the  sides.  Praescutal  stripes 
highly  polished,  ferruginous,  the  middle  stripe  narrowed  posteriorly,  the  lateral 
stripes  slightly  curved  outward  anteriorly.  Scutum  with  lateral,  curved, 
ferruginous  stripes,  an  elongate,  brown  spot  on  the  anterior  end  of  the  median 
space.  Scutellum  ferruginous,  shining.  Postnotum  ferruginous  along  middle 
portion  and  posterior  declivity,  yellow  on  the  sides.  Outer  portion  of  trans- 
verse suture  and  a  triangular  spot  before  the  alar  insertion,  blackish.  Pleura 
concolorous,  lower  part  of  mesopleura,  posterior  margin  of  metapleura  and  a 
few  irregular,  smaller  spots,  ferruginous;  a  conspicuous,  elongate,  opaque 
spot  in  the  pleuro-dorsal  membrane  immediately  beliind  the  middle,  a  le.ss 
conspicuous,  brown  spot  below  it.  Halteres  pale  fuscous,  club  dark  brown, 
apical  edge  paler.  Legs  slender,  sordid  yellow,  pubescence  blackish,  tibiae 
blackish  at  the  apex,  about  as  long  as  the  metatarsi,  outer  tarsal  joints  fuscous. 
Wings  nearly  hyaline  with  a  grayish  tint,  surface  sparsely  pilose,  veins  C,  Sc, 
R  and  all  veins  beyond  the  cord,  with  the  exception  of  those  limiting  cell  1st  M*, 
rather  closely  setulose;  costal  cells  concolorous,  stigma  pale  brown;  cell  M' 
sessile.     Venation  as  in  figure. 

Abdomen  orange-yellow,  shining,  darker  posteriorly,  segments  on  the  sides 
and  posteriorly,  bordered  with  black;  the  eighth  sternite  narrowly  but  deeply 
emarginate.  Hypopygium  ferruginous-brown;  ninth  tergite  with  deep,  V- 
shaped  emargination;  outer  appendages  pale  yellow,  broadlj'  lanceolate,  ob- 
tusely pointed;  the  inner  appendages  end  in  a  style-like  jjrocess,  directed 
dorsad. 

Holotype:   cf  ;  Black  Alountains,  North  Carolina. 

Paratype:  cf ;  topotypic.  September  4,  1911.  (Win.  Beu- 
tenmueller.) 

Might  readil}'  be  taken  for  P.  ferruginea,  but  the  fuscous 
spots  on  vertex,  the  abdominal  segments  bordered  with  black 
on  the  sides  and  posteriorly  and  the  formation  of  the  inner  ap- 
pendages, easily  distinguish  it  from  the  last  named  species.  In 
general  appearance,  P.  beutenmucUeri  resembles  cingulata,  but 
this  species  has  the  flagellar  segments  bicolored,  the  costal  cells 
yellow-tinted,  besides  other  differences.  Dedicated  to  Mr. 
Wm.   Beutenmueller. 

Pachyrhina  cingulata  spec.  n.     (PI.  V,  fig.  17;  PI.  \  11,  fig.  30.) 

Antennae  of  male  long,  fiagellar  joints  bicolored,  fuscous  at  l)ase.     Thoracic 
dorsum   highly  polished,   testaceous,   stripes  ill-defined.     Lateral   margin   of 
abdominal  tergum,  and  segments  posteriorly,  Ijordered  black. 
Male.     Length,  13  mm.;  wing,  11  mm. 

Head  dark  ferruginous.  Mouthparts  and  palpi  dark  brown,  terminal  joint 
of  the  latter  a  trifle  longer  than  the  three  preceding  joints  combined.  Frontal 
prolongation  polished,  be.set  with  blackish  hairs,  more  dense  upon  the  nasus. 
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Face  and  front  opaque,  the  latter  with  a  darker  median  spot,  .\ntennae  elon- 
gate, joints  one  to  four  dark  yellow,  following  joints  dark  yellow,  fuscous  at 
base,  flagellar  joints  two  to  six  or  seven,  deeply  emarginate  beneath,  outer 
joints  nearly  cylindroidal ;  pubescence  fine,  dense;  the  basal  setae  confined 
almost  entirely  to  the  dorsal  side.  Occiput  shining,  acutely  produced  ante- 
riorly.    A  large  black  spot  each  side  of  base  of  neck. 

Thorax.  Pronotal  scutum  and  scutellum  dark  ocherous,  opaque.  Dorsum 
highly  poli.shed,  testaceous;  praescutal  stripes  ill-defined,  those  of  the  scutum 
distinct,  consisting  each  of  a  large,  dark  ferruginous,  antero-exterior  spot  and  a 
somewhat  paler,  postero-interior  stripe.  Scutellum  and  postnotum  yellowish. 
Pleura  j-ellowish,  shining,  with  some  scattered,  ocherous  spots  and  patches. 
Halteres  yellowish-brown,  paler  at  base,  club  fuscous  at  the  apex.  'Legs  dull 
yellow,  very  slender,  densely  beset  with  rather  coarse,  short  hair,  the  three 
outer  tarsal  joints  fuscous,  metatarsi  much  longer  than  the  tibiae.  Wings 
strongly  tinted  yellow,  costal  cells  and  margin  of  vein  Cu  and  Cu'  more  mark- 
edly yellow,  stigma  pale  browTi;  costo-apical  region  somewhat  infuscated;  veins 
C,  Sc,  and  R  and  its  branches,  shorth'  and  rather  closely  setulose;  veins  M^'  -  ^^'^  ^ 
more  sparsely  setulose,  and  setulae  rather  long  and- fine.     Venation  as  in  figure. 

Abdomen  testaceous,  lustrous;  first  tergite  with  black  median  stripe,  a  more 
or  less  interrupted  lateral  stripe  and  posterior  margin  of  segments  black,  paler 
and  interrupted  on  some  segments.  Venter  with  a  row  of  black  spots.  Eighth 
sternite  with  rounded  emargination,  the  latter  fringed  with  yellow  hair. 
Ninth  tergite  light  brown,  rounded  laterq-posteriorly  with  a  large,  deep,  semi- 
circular impression  anteriorly,  giving  the  appearance  as  though  the  tergite 
consisted  of  two  incurved  processes,  leaving  a  narrow  space  between  the  latter, 
apically.  Outer  appendages  of  hypopygium  brownish,  basal  half  lanceolate, 
apical  half  very  slender,  curved  ventrad,  the  inner  (?)  appendages  consist  of  a 
pair  of  blackish,  strongly  chitinized  processes,  projecting  posteriorly,  turned 
up  angularly  at  the  end  and  ending  in  an  acute  spine;  an  acutely,  triangular 
tooth  externally  and  a  spine  within  near  the  base;  ninth  sternite  brown,  long, 
with  wide  median  fissure  containing  a  pale  yellowish  body,  pleural  suture 
faint,  slightly  curved  but  not  curved  dorsad  anteriorly. 

Female.     Length,  16  mm.;  wing,  13  mm. 

Verj^  similar  to  the  male.  Antennae  relatively  short,  joints  one  to  five  or 
six  fairly  stout,  following  joints  verj^  slender,  verticels  complete.  Stripes  of 
mesonotal  scutum  less  distinct.  The  lateral  stripe  of  the  abdomen  and  the 
posterior  margin  of  the  segments,  completely  and  conspicuou.sly  banded  with 
black;  the  first  tergite  without  median  stripe,  posterior  segments  more  exten- 
sively black.  Ovipositor  dark  ferruginous,  dorsal  valves  long  and  slender, 
slightly  curved  dowTiward  at  the  apex;  ventral  valves  slender,  three- fourths 
the  length  of  the  upper  valves,  pointed. 

Holotype:  cf ;  Hazleton,  Pennsylvania.  July  11,  1913.  (W. 
G.  Dietz.) 

Allotype:    9  ;  topotypic.     August  18,  1915. 
Paratypes:  nine  females,  topotypic,  June,  July,  August. 
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A  very  distinct  species.  Closely  allied  to  P.  xanihostigma, 
with  which  it  agrees  in  the  antenna)  structure,  the  shining  occiput 
and  coloration  of  wings,  and  from  which  it  is  readily  distinguished 
in  its  dark  testaceous  or  ferruginous  color,  the  abdominal  seg- 
ments conspicuously — especially  in  the  female — handed  with 
black  and  the  very  differently  constructed  hypopygium. 

All  the  specimens  were  taken  in  a  rather  circumscribed  marshy 
locality,  where  rarely  more  tluin  one  or  two  specimens  were 
taken  in  a  season. 

Pachyrhina  obliterata  spec.  n.     (PI.  V,  fig.  1.5;   pi.  VII,  fig.  31.) 

Yi'llow.  Fla^clhtr  joints  of  antennae  bicolorous,  blackLsh  at  base.  Occiput 
shining.  Thoracic  strijjes  ferruginou.s,  the  transverse  suture  black  externally. 
Atxlonien  with  dorsal  stripe  and  lateral  rows  of  sjwts,  dark  fuscous. 

Male.     Length,  14  mm.;  wing,  12. .5  mm. 

Head  concolorous.  Proboscis  verj^  short,  sides  fu.scous;  frontal  prolongation 
with  two  ferriiginous  lines,  beset  with  dark  hairs,  more  dense  on  the  nasus. 
INIouthparts  browii.  Palpi  ycllowish-l)rown,  the  last  joint  shorter  than  the 
three  preceding  joints.  Face  pale  yellow  and  like  the  front,  opaque.  Anten- 
nae of  moderate  length  and  thickne.ss,  the  three  basal  joints  dark  yellow,  the 
following  joints  dusky  yellow  and,  with  the  exception  of  the  apical  joints,  dis- 
tinctly emarginate  beneath,  above  the  basal  enlargement,  the  latter  blackish, 
hairs  of  the  verticel  blackish  and  rather  long;  pubescence  fine,  whitish.  Occi- 
put shining,  extending  triangularly  upon  the  vertex. 

Thorax  shining,  sulphur  yellow.  Pronotal  scutum  and  scutellum  tinted 
with  fuscous,  the  former  with  a  pale  line  each  side.  Dorsal  stripes  ferruginous, 
the  middle  stripe  narrowed  posteriorly,  lateral  stripes  curved  outward  ante- 
riorh-;  the  interspaces  between  the  middle  and  lateral  stripes,  margined  black 
on  their  anterior  margins.  Scutum  with  a-broad  stripe  each  side,  which  leaves 
but  a  narrow  margin  of  the  ground  color  externally  and  a  nearly  parallel,  me- 
dian stripe.  Scutellum  and  broad  median  .stripe  of  postnotum  ferruginous. 
Transverse  suture  heavily  black  in  middle  section,  less  .so  on  its  exterior  ends, 
again  very  conspicuously  .so  in  the  pleuro-dorsal  suture  before  the  alar  inser- 
tion. Pleura  concolorous,  sternopleura  inferiorly,  and  a  few  small,  incon- 
spicuous spots,  ocherous.  Halteres  dark  j'ellow,  club  brown,  apex  paler. 
Legs  slender,  dark  yellowish  covered  with  a  dense,  grayish  pubescence,  femora 
and  tibiae  lightly  infuscate  towards  the  apex,  outer  joints  of  tarsi  fuscous, 
metatarsi  longer  than  the  tibiae,  ^^'ings  with  a  grayish  tint,  dispersedly 
pubescent;  costal  veins,  vein  R  and  the  veins  beyond  the  cord  with  the  excep- 
tion of  tho.se  limiting  cell  1st  J\I-  setulose;  costal  cells  and  margin  of  vein  Cu, 
pale  3'ellow;  stigma  yellowish  with  a  fuscous  tint,  apical  part  lightly  infu.scate. 

Abdomen  yellow  with  light  fuscous  touch,  a  dark  In-own  dorsal  stripe,  paler 
posteriorly  and  more  or  less  interrupted,  extends  from  the  base  to  the  sixth 
tergite,  the  .seventh  tergite  apically  and  the  eighth  nearly  entirely,  lilackish; 
a  lateral  row  of  large,  elongate  black  spots,  alternating  with  fine  black  strigae; 
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St  emit  es  one  to  four,  with  an  ill-defined,  fuscous  spot,  eighth  sternite  feebly 
emarginate.  Hypopygium  yellowish-ferruginous,  the  ninth  tergite  short, 
rounded  on  the  sides,  deeply  impressed  and  emarginate  in  the  middle  posteri- 
orly, outer  appendages  lanceolate,  directed  dorsad,  inner  appendages,  strongly 
chitinized,  curved  upward  and  fringed  with  yellowish  hairs. 

Female.     Length,  17  mm.;  wing,  15.5  mm. 

Very  similar  to  the  male.  Antennae  shorter.  The  anterior  margin  of  the 
interspaces  between  the  middle  and  the  lateral  thoracic  stripes,  is  pale  brown; 
the  black  coloration  of  the  transverse  suture  much  less  in  evidence;  scutellum 
and  postnotum  pale  yellow.  Metatarsi  much  longer  than  the  tibiae.  Abdom- 
inal markings  less  defined,  the  ninth  tergite,  except  apically,  blackish.  Oviposi- 
tor ferruginous — valves  broken. 

Holotype:  d^;  Wyalusing,  Bradford  County,  Pennsylvania. 
August  3,  1916.     (W.  G.  Dietz.) 

Allotype:    9  ;  topotypic. 

Paratypes:  two  males,  topotypic,  one  male,  Floodwood,  School- 
craft County,  Michigan,  July,  1915,  (J.  S.  Rogers);  one  female, 
Ottawa,  Canada,  July  26,  1912,  (Germain  Beaulieu). 

A  rather  isolated  form.  Its  nearest  ally  is  P.  xanthostigma 
Loew,  from  which  it  is  readily  differentiated,  by  its  shorter  and 
more  dusky  antennae.  The  wings  are  hyaline  and  pubescent 
with  a  grayish  tint,  while  the  abdomen  is  dusky  yellow  with  a 
distinct  dorsal  stripe.  The  allotype,  has  cell  M^  sessile  in  one 
wing,  short-stemmed  in  the  other.  The  paratype  from  Michi- 
gan, has  this  cell  long-stemmed  in  both  wings.  The  paratype 
from  Canada,  has  a  reddish-brown  occipital  line. 

Pachyrhina  wyalusingensis  spec.  n.      (PI.  V,  fig.  16;   pi.  VII,  fig.  32.) 

Similar  to  P.  obliterata.  Head  dark  testaceous.  Flagellar  joints  bicolored, 
blackish  at  base.  Occiput  shining.  Thoracic  stripes  dark  ferruginous.  Abdo- 
men dark  testaceous,  lateral  margins  of  tergum  and  posterior  margins  of  seg- 
ments, bordered  black. 

ISIale.     Length,  14  mm.;  wing,  12.5  mm. 

Head.  Mouthparts  fuscous.  Palpi  dark  ferruginous.  Frontal  prolonga- 
tion with  two  dark  lines.  Three  basal  joints  of  anteimae  reddish-yellow,  fol- 
lowing joints  yellowish-fuscous,  basal  enlargment  blackish;  pubescence  dense, 
whitish;  segments  emarginate  beneath.  Front  opaque  with  a  fuscous  dot 
close  to  the  orbital  margin.  Occiput  shining,  with  a  small  fuscous  spot  at  its 
base. 

.  Thorax  shining,  j^ellow.  Pronotal  scutum  and  scutellum  tinged  with  fus- 
cous. Praescutal  stripes  as  in  obliterata,  the  lateral  stripes  not  curved  out- 
wardly, scutima,  scutellum,  postnotum  and  pleura  as  in  obliterata,  the  trans- 
verse suture  less  markedly  black  in  middle  portion.  Halteres  yellowish-fus- 
cous, club  dark  fuscous.     Legs  long  and  slender,  dusky  yellowish,  femora  and 
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tibiae  infuscate  at  the  apex,  outer  tarsal  joints  dark  brown.  Wings  \\ith  a 
pale  fuscous  tinge,  costal  cells  yellowish,  stigma  yellowish  with  scarcely  per- 
ceptible fuscous  tinge,  surface  finely  and  very  sparsely  pilose,  veins  C,  Sc,  R 
and  its  branches  and  veins  1^1^,-  ^^"^  ^  setulose.     Venation  as  in  figure. 

Abdomen  testaceous,  shining.  A  black,  conspicuous,  lateral  stripe  and 
segments  banded  with  fuscous  on  the  po.sterior  margin,  less  marked  on  the 
posterior  segments.  Eighth  segment  brown.  Venter  paler  with  some  ill- 
defined,  brownish  spots,  eighth  sternite  scarcely  emarginate.  Hypopygium 
dark  ferruginous;  the  ninth  tergite  shghtly  impressed  anteriorly,  more  broadly 
and  deeply  posteriori}',  with  a  narrow  and  deep  incision  in  the  posterior  margin, 
outer  appendages  narrow,  incurved;  inner  appendages  relatively  short,  stout, 
somewhat  compressed,  directed  dorsad;  ninth  sternite  deeply  incised,  the 
incision  fringed  with  golden-yellow  hair. 

Female.     Length,  18  mm.;  wing,  14  mm. 

Similar  to  male.  Antennae  shorter  and  more  slender.  The  fuscous  spot  at 
base  of  occiput  faintly  indicated.  Thoracic  dorsum  almost  pellucid,  the  mid- 
dle stripe  wider  anteriorh'.  Intercoxal  portion  of  sternoi)leura  and  greater 
part  of  mesopleura  ocherous.  Lateral  margin  of  abdominal  tergum  and  pos- 
terior margin  of  all  the  segments,  conspicuously  bordered  black;  eighth  seg- 
ment brown.  Ovipositor  brown,  dorsal  valves  moderately  long,  ferruginous 
towards  the  tip,  ventral  valves  extend  a  little  beyond  the  middle  of  the  upper 
valves,  pale,  acute. 

Holotype:    cf ;    Wj^alusing,  Bradford  County,   Pennsylvania. 
August  3,  1916.     (W.  G.  Dietz.) 
Allotype:    9  ;  topotj^pic. 

Pachyrhina  latevittata  spec.  n.     (PI.  V,  fig.  18.) 

Pale  yellow;  head  ferruginous.  Flagellar  joints  of  antennae  bicolored,  dark 
fuscous  at  base.  Occiput  with  shining  spot.  Thoracic  stripes  pale  tan  color, 
broad.  Wings  hyaline,  stigma  almost  so.  Abdominal  tergites  two  to  five 
with  two,  pale  brown,  dor.sal  lines. 

Female.     Length,  16  mm.;  wing,  15  mm. 

Frontal  prolongation  dark  yellowish,  shining,  subcarinate  with  median  dark 
line,  hairy  vestiture  black,  dense  on  nasus.  Mouthparts  large,  and  like  the 
palpi,  sordid  yellow.  Proboscis  very  short.  Face  and  occiput  opaque,  the 
latter  with  a  broadly  subtriangular,  shining  spot,  frontal  tuberosity  strongly 
marked.  Antennae  short,  scapal  joints  ferruginous,  flagellar  joints  dark, 
sordid  yellow,  fuscous  at  base,  with  verticels  of  rather  short,  black  setae. 

Thorax  concolorous  with  feeble  luster.  Pronotal  scutum  brown  on  the 
sides.  Praescutal  and  scutal  stripes  a  pale  tan,  the  former  finch'  and  inter- 
ruptedly margined  with  brown,  the  middle  stripe  very  little  narrowed  pos- 
teriorly. Scutellum  and  post  not  um  with  a  little  more  luster,  the  former  light 
ferruginous,  the  latter  yellowi.sh  on  the  sides,  ferruginous  along  the  middle. 
Transverse  suture,  except  its  middle  third,  and  its  continuation  before  the 
alar  insertion,  black.     Pleura  concolorous,  with  a  white  sheen,  a  broad,  irregu- 
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lar  whitish  stripe  extends  from  the  upper  part  of  the  sternopleura  to  the  meta- 
pleura  and  margin  of  the  postnotum.  Halteres  dark  yellowish  at  base,  brown- 
ish towards  and  including  the  club.  Legs  very  slender,  pale  yellowish,  meta- 
tarsi pale  fuscous,  rest  of  tarsi  darker;  pubescence  very  short,  black;  tibiae  a 
little  longer  than  the  metatarsi.  Wings  entirely  hyaline,  stigma  with  faint 
tinge  of  brownish.  Cell  M^  rather  broadly  sessile.  Veins  C,  Sc  and  R, 
^1. 2  and  3  yery  finely  setulose.     PI.  V,  fig.  18. 

Abdomen  yellow.  Tergite  two  with  a  brown  spot  anteriorly,  posteriorly 
similar  to  tergites  three  and  four  with  two,  brownish,  dorsal  Imes,  tergites  five 
to  eight,  tinged  with  pale  brown;  venter  a  shade  paler.  Ovipositor  yellow, 
dorsal  valves,  long  and  narrow,  ventral  valves  rather  short,  lanceolate,  pointed. 

Holotype:  9  ;  South  Park,  Colorado.  June  17,  1916.  (E.  J. 
Oslar.) 

An  isolated  form.     The  dark  ferruginous  head  is  in  strange  con- 
trast to  the  general  yellow  color.     From  its  nearest  allies,  P. 
suturaUs  Loew  and  abbreriata  Loew,  it  is  distinguished  by  the 
entirely  hyaline  wings  and  almost  colorless  stigma. 
Pachyrhina  approximata  spec.  n.     (PI.  V,  fig.  19;  pi.  VII,  fig.  33.) 

Antennae  of  male  long,  flagellar  joints  fuscous,  ferruginous  at  base — except 
outer  joints.  Occiput  shining  \Aith  brown  stripe.  Thoracic  stripes  ferrugi- 
nous-brown. Abdomen  with  black  lateral  stripes,  segments  margined  with 
fuscous  posteriorly. 

Male.     Length,  12  mm.;  wing,  12  mm. 

Frontal  prolongation  dark  yellow,  shining,  with  two,  brown,  dorsal  lines  and 
beset  with  black  hairs;  sides  of  proboscis  brown  at  base;  mouthparts  and 
palpi  yellowish-browTi,  first  palpal  joint  yellow  at  base.  Face  yellow  with  a 
brown,  triangular  spot.  Antennae  slender,  extended  back  they  reach  beyond 
the  base  of  the  abdomen;  scapal  joints  light  ferruginous,  flagellar  joints  brown, 
joints  two  to  seven  ferruginous  at  base,  emarginate  beneath,  verticels  incom- 
plete, setae  shorter  than  the  respective  joints;  pubescence  dense,  whitish. 
Occiput  ferruginous,  shining  with  dark  brown,  median  stripe.     Neck  brown. 

Thorax  shining  above,  yellow.  Pronotal  scutum  and  scutellum  opaque,  the 
the  former  browaiish  in  the  middle  and  a  spot  on  the  sides.  Praescutal  stripes 
dark  browTi  anteriorly,  ferruginous  posteriorly,  the  middle  stripe  strongly  nar- 
rowed posteriorly.  Scutum  sulphur  yellow  with  a  ferruginous  stripe  each 
side  and  a  similar  spot  within  the  alar  insertion.  Scutellum  ferruginous. 
Postnotum  sulphur  yellow,  with  median  line  and  posterior  declivity  light 
ferruginous.  Pleura  sulphur  j-ellow;  intercoxal  part  of  sternopleura,  lower 
half  of  mesopleura,  and  metapleura  posteriorly,  ocherous-ferruginous.  Middle 
portion  of  transverse  suture  tinted  blackish.  Legs  long  and  slender,  yellowish- 
brown,  femora  and  tibiae  infuscate  apically,  tarsi  fuscous,  metatarsi  markedly 
longer  than  the  tibiae,  pubescence  dense,  coar.se,  blackish.  Halteres  brownish- 
yellow,  apical  half  of  club  dark  brown.  Wings  grajash,  costal  cells  and  margin 
of  vein  Cu  and  Cu^  tinted  yeUow,  stigma  yellowish  with  faint  brownish  tint; 
ceU  M'  sessile.  Costal  veins,  vein  R  and  veins  M^'  -  '""^  ^  setulose.  Venation  as 
in  figure. 
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Abdomen  testaceous,  an  obscure,  interrupted  dorsal  line,  broad  and  con- 
spicuous black  lateral  stripe  and  posterior  margin  of  segments,  dark  brown; 
eighth  segment  entirely  blackish-brown,  stcrnite  with  deep  V-shaped  incision 
enclosing  a  paler,  median  appendage.  H\^)opygium,  except  the  ninth  tergite, 
yellowish;  the  latter  brown,  rounded  latcro-posteriorly,  lightly  impressed  in 
front  and  behind  and  slightly  emarginate  in  the  middle,  outer  appendages 
elongate — lanceolate,  anticlinal;  ninth  sternite  deeply  emarginate,  each  side 
anteriorly  with  a  strongly  curved,  daw-like  process,  directed  dorsad.  PI.  VII, 
fig.  33.     Pleural  suture  straight,  abbreviated. 

Female.     Length,  19  mm.;  wing,  13.5  mm. 

Similar  to  the  male.  Head  orange-yellow.  Antennae  short,  flagellar  seg- 
ments slightly  emarginate  beneath,  setae  of  verticels  shorter  than  the  respective 
joints.  The  thoracic  stripes  arc  less  infuscated  anteriorly  and  the  pleural 
markings  paler;  the  dark  .spot  on  the  metapleura  is  absent.  Dor.sal  stripe  of 
abdomen,  blackish  and  vminterrupted;  the  lateral  stripes  and  the  black  mar- 
gins of  the  segments,  here  and  there  interrupted.  Ovipositor  ferruginous; 
dorsal  valves  very  narrow,  not  very  long;  the  ventral  valves  broader  and 
nearly  the  length  of  the  upper  valves. 

Holotype:  cf ;  Wyalusing,  Bradford  County,  Pennsylvania. 
August  2,  1916.     (W.  G.  Dietz.) 

Allotype:    9  ;  topotypic. 

Paratypes:   four  females,  topotypic. 

Closely  resembles  P.  cingulata,  Init  differs  in  the  flagellar  joints 
being  dark  brown  at  base.  Thoracic  stripes  distinct  and  the  wings 
more  grayish.  From  P.  hrevicornis  Loew,  it  differs  in  the  abdom- 
inal markings. 

Pachyrhina  stigmatica  spec.  n.     (PI.  V,  fig.  20;  pi.  VII,  fig.  34.) 

Honey-yellow.  Antennae — male — short,  flagellar  joints,  except  the  first, 
bicolored,  yellow  at  base.  Thoracic  stripes  dark-ferruginous.  Stigma  dark 
brown.  Abdomen  with  dorsal  stripe  and  lateral  and  ventral  rows,  of  btack 
spots;  eighth  sternite  produced,  not  emarginate. 

Male.     Length,  14  mm.;  wing,  12.5  mm. 

Head  concolorous;  frontal  prolongation  shining,  darker  anteriorly,  the 
hairy  vestiture  rather  long,  dark,  nasus  long,  infuscate.  Mouthparts  and 
basal  joint  of  palpi  brown,  remaining  palpal  joints  brownish-yellow,  the  last 
joint  a  little  longer  than  the  others  (•()ml)ined.  Sides  of  proboscis  browiiish. 
Face  and  .scapal  joints  of  antennae  pale  yellow,  flagellar  joints  slender,  cylin- 
droidal,  brown,  yellow  at  base;  verticels  complete,  setae  long;  pubescence 
whitish.  Occiput  shining,  somewhat  tinged  with  fuscous  on  the  sides  and  an 
ill-defined  brownish  spot  each  side  near  the  orbital  margin. 

Thorax  concolorous,  shining.  Pronotal  scutum  broatlly  brownish  in  middle 
portion,  which  is  continued  as  a  stripe  upon  the  neck  to  ba.'ie  of  occiinit.  The 
middle  thoracic  .stripe  narrowed  posteriorly  and  divided  by  a  pale  line,  lateral 
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stripes  rather  narrow  and  short,  straight.  Scutum  with  a  subangulate  stripe 
each  side,  leaving  a  pale,  parallel  median  space;  extreme  outer  end  of  trans- 
verse suture  and  spot  before  alar  insertion,  black.  Scutellum  and  postnotum 
concolorous.  Pleura  with  a  few  indistinct,  darker  spots  and  a  whitish  sheen. 
Halteres  sordid  yellowish,  club  pale  fuscous,  apex  dark  brown.  Legs  long, 
slender,  yellowish,  pubescence  coarse,  black;  femora  and  tibiae  lightly  infus- 
cate  at  the  apex,  outer  tarsal  joints  fuscous,  the  metatarsi  a  little  longer  than 
the  tibiae.  Wings  hyaline  with  yellowish  tint,  costal  cells  and  border  of  vein 
Cu  and  Cu'  yellowish.  Stigma  pale  brown,  costal  region  beyond  the  stigma, 
lightly  infuscate.  Veins  M''-  "•"^  ^  and  Cu^  distinctly  setulose.  Venation  as  in 
figure. 

Abdomen  concolorous.  A  brown  dorsal  stripe  extends  from  base  to  seventh 
tergite,  less  defined  and  paler  posteriorly;  lateral  margin  of  tergum  with  a 
row  of  black  spots,  large  and  semi-ovoidal  on  tergites  two  to  five;  venter  pale 
yellowash,  each  sternite  \\ath  a  small,  elongate,  black  dot;  eighth  segment, 
with  the  exception  of  apical  half  of  sternite,  dark  brown,  the  sternite  pro- 
duced, scarcely  emarginate,  fringed  with  long  hairs,  which  form  a  sort  of  curved 
pencil  at  each  apical  angle.  H\^3opygium,  except  the  ninth  tergite,  yellowish, 
the  latter  dark  brown,  somewhat  swollen,  rounded  latero-posteriorly,  deeply 
impressed  in  front  and  behind,  emarginate  in  the  middle;  from  below  the 
margin  project  two  very  slender  processes;  outer  appendages  lanceolate,  atten- 
uated and  curved  downward;  the  inner  appendages  claw-hke,  curved  down 
and  inward;  ninth  sternite  deeply  emarginate;  from  the  anterior  part  pro- 
jects an  upcurved,  claw-like  proce.ss. 

Holotype:  cf ;  Wyalusing,  Bradford  County,  Pennsylvania. 
August  4, 1916.     (W.  G.  Dietz.) 

Paratype:    d^ ;  topotypic. 

Closely  allied  to  and  easily  confounded  with  P.  brevicornis 
Doane,  from  which  it  differs  in  the  protuberant  and  scarcely 
emarginate  eighth  sternite  of  the  male,  and  different  construction 
of  the  hypopygium.  The  paratypic  specimen,  has  the  lateral 
row  of  abdominal  spots  coalescent,  thus  forming  an  uninterrupted 
lateral  stripe. 
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EXPLANATION    OF   PLATES 

Plate  IV 


Fig.    1. — Wing  of  P.  oslnri. 
Fig.    2. — ^^Ving  of  P.  macro  phallus. 
Fig.    3. — ^Wing  of  P.  puncticolUs. 
Fig.    4. — Wing  of  P.  hirsiUida. 
Fig.    5. — Wing  of  P.  urocera. 
Fig.    6. — Wing  of  P.  cornifera. 
Fig.    7. — Wing  of  P.  calinota. 
Fig.    8. — Wing  of  P.  tiwntana. 
Fig.    O.^Wing  of  P.  opaciuittnta. 
Fig.  10. — Wing  of  P.  euasa. 
Fig.  11. — Wing  of  P.  nexiiis. 

Plate  V 

Fig.  12.— Wing  of  P.  /e.s-^i/ia. 
Fig.  13. — ^Wing  of  P.  coslomarginata. 
Fig.  14. — Wing  of  P.  beiitenmiielleri. 
Fig.  15. — ^Wing  of  P.  ohliterala. 
Fig.  16. — Wing  of  P.  wyalmingensis. 
Fig.  17. — ^\Ying  of  P.  cingulata. 
Fig.  18. — Wing  of  P.  latevillata. 
Fig.  19. — Wing  of  P.  approximata. 
Fig.  20. — Wing  of  P.  sligmatica. 
Fig.  21.— Hypopygiiim  of  P.  oslari;  lateral  aspect. 
Fig.  22. — Hypopygium  of  P.  hybrida;  lateral  aspect. 

Fig.  23.— Hypopygium  of  P.  okefenoke;  dorsal  aspect  (from  a  paratype  kindly 
given  me  by  Mr.  C.  P.  Alexander). 

Plate  VI 

Fig.  24. — Hypopygium  of  P.  macrophallus;  lateral  aspect. 

Fig.  25. — Hypopygium  of  P.  urocera;  lateral  aspect. 

Fig.  26. — Hypopygium  of  P.  cornifera;  dorsal  aspect. 

Fig.  27. — Hypopygium  of  P.  tenuis;  ventral  aspect;  27  A,  outer  and  inner 
appendages,  seen  from  within;  27  B,  anterior  end  of  peais-^uard 
with  its  geniculate,  rod-like  processes  (Snodgrass). 
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Plate  VII 

Fig.  28. — Hypopygium  of  P.  tenuis  hamata;   lateral  aspect,  showing  the  pro- 
tuberant and  strongly  geniculate  rod-like  processes. 
Fig.  29. — Hypopygium  of  P.  nexilis;  lateral  aspect. 
Fig.  30. — Hypopygium  of  P.  cingtdata;  dorsal  aspect. 
Fig.  31. — Hypopygium  of  P.  obliterata;  ventral  aspect. 
Fig.  32. — Hypopygium  of  P.  wyalusingensis;  ventral  aspect. 
Fig.  33. — Hypopygium  of  P.  approxiynata,  lateral  a.spect. 
Fig.  34. — Hypopygium  of  P.  stigmatica;  lateral  aspect. 
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NEW  GENERA  AND    SPECIES    OF   MELANOPLI    FOUND 

WITHIN  THE  UNITED   STATES    (ORTHOPTERA; 

ACRIDIDAEj 

BY    MORGAX    HEBARD 

In  the  past  few  years  the  Melanoph  from  North  America, 
north  of  the  Mexican  boundary,  in  the  Philadelphia  collections 
have  been  assembled,  sorted  to  species  and  given  a  preliminary 
examination  by  the  author.  In  addition,  a  large  part  of  the 
historic  material  bearing  on  this  group,  in  other  American  col- 
lections, has  very  kindly  l)een  loaned  to  us  for  comparison  and 
study.  The  time  for  compilation  of  the  manuscript  of  this  study 
has  arrived,  the  thousands  of  specimens  being  fully  arranged 
and  their  relationships  plotted,  but  active  military  service  obliges 
the  postponement  of  this  work  for  an  indefinite  period.  It  appears 
advisable,  however,  to  describe  the  new  species,  except  those  of 
the  genus  Melanoplus,  which  do  not  need  further  study  to  deter- 
mine racial  values,  which  species  will  later  be  more  elaborately 
treated  in  the  contemplated  study. 

The  sequence  of  the  species  here  described  is  according  to  the 
revised  arrangement  of  the  species  from  the  preliminary  studies 
already  completed.'  The  final  study  of  the  group  will  probably 
show  some  changes  in  this  order,  but  we  do  not  believe  these  will 
be  at  all  drastic.  It  is  clear  that  Scudder  incorrectly  grouped 
many  forms. 

Particular  efforts  have  been  made  in  all  the  field  work  l)y  Rehn 
and  Hebard  to  secure  as  large  and  representative  series  of  the 
group  as  possible.  This  has  shown  that,  though  we  are  now  in  a 
far  better  position  to  treat  the  species  with  scientific  accuracy, 
it  is  highly  probable  that  intensive  local  field  work,  particularly 
at  high  elevations  in  the  mountains  of  tiie  West,  will  reveal  addi- 
tional undescribed  forms. 

In  the  present  pajjcr  two  new  genera,  ten  new  species  and  one 
new   geographic  race  are  described.      The   series  of   these   new 

1  The  same  sy.stem  of  linear  arrangement  is  followed  in  the  author's  "Notes 
on  Mexican  Melanopli,"  Proc.  Acad.  Nat.  iSci.  Phila.,  1917,  pp.  251  to  275, 
(1917). 
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forms  examined  contains  five  hundred  and  sixty-six  specimens, 
of  which  all  but  thirteen  are  in  the  Philadelphia  collections. 

Gymnoscirtetes  morsel^  new  species     (Plate  VIII,  figs.  4,  5  and  6.) 

This  species  shows  close  relationship  to  G.  pusillus  Scudder 
(Plate  VIII,  figs.  1,  2  and  3),  agreeing  in  form,  coloration  and 
color  pattern.  The  genitalia  of  both  sexes  afford,  however, 
striking  and  constant  characters  for  specific  distinction. 

Type. —  cf ;  De  Funiak  Springs,  Walton  County,  Florida. 
August  30,  1915.  (Rehn  and  Hebard.)  [Hebard  Collection,  Type 
No.  215.] 

Size  larger  than,  form  similar  to,  that  of  pusillus.  Head  with  interocular 
space  about  as  wide  as  first  antennal  joint '  (wider  than  normal  in  pusillus). 
Prosternal  spine  rather  elongate,  beyond  base  rather  slender,  cylindrical, 
scarcely  tapering  to  the  bluntly  rounded  apex  (in  this  sex  of  pusillus,  though 
individually  slightly  variable,  this  spine  averages  shorter  and  tapers  distinctly 
to  the  less  bluntly  rounded  apex).  Supra-anal  plate  elongate  shield-shaped, 
vnih  surface  longitudinally  trisulcate,  the  lateral  margins  moderately  reflexed 
and  with  two  small,  elongate,  longitudinal  convexities  proximo-laterad  of  the 
small  projecting  apex  (in  pusillus  much  shorter,  triangular,  with  lateral 
margins  very  feebly  convex  and  apex  blunt;  contour  similar  but  much  less 
decided).  Furcula  as  in  pusillus.  Cerci  specialized,  distinctive  (see  Plate 
VIII,  fig.  5).  Subgenital  plate  strongly  elevated  in  a  large,  medio-dorsal 
projection,  which  is  fully  twice  as  long  as  broad,  with  apex  blunt,  directed 
dorso-cephalad  (this  is  a  similar  but  very  much  more  decided  development  of 
the  type  fomad  in  pusillus). 

Allotype. —  9  ;  same  data  as  type.     [Hebard  Collection.] 

Size  larger  than  male,  larger  than  in  pusillus.  Agrees  with  male  in  ambi- 
sexual characters,  except  that  the  interocular  space  averages  broader,  the 
prosternal  spine  is  heavier  and  shorter  (this  spine  in  females  of  pusillus  shows 
the  same  relative  difference,  but  not  as  conspicuously,  as  in  the  male  sex  of 
these  species,  in  all  exhibiting  slight  individual  variation).  Ovipositor  valves 
elongate;  the  dorsal  pair  with  disto-dorsal  declivity  brief  to  the  blunted  apical 
tooth  (in  pusillus  the  disto-dorsal  declivity  is  much  more  elongate,  with 
apical  tooth  acute) ;  the  ventral  pair  with  disto-lateral  and  apical  tooth  blunted, 
the  portion  beyond  the  disto-lateral  tooth  very  brief  (in  pusillus  with  these 
teeth  acute,  the  portion  beyond  the  disto-lateral  tooth  elongate). 

^  In  honor  of  Dr.  Albert  P.  Morse,  of  Wellesley,  Massachusetts,  whose 
splendid  studies  in  North  American  Orthoptera  may  be  said  to  include  among 
the  first  pubhcations  dealing  with  the  subject  in  a  thoroughly  scientific  manner. 

'In  the  series  at  hand,  however,  this  dimension  shows  some  variation;  it 
may  be  said  to  average  wider  in  morsei  than  in  pusillus. 
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Measurements  {in  millimeters) 


& 

Length  of 
boidy 

Length  of 
antenna 

Length  of 
pronotum 

Width  of 
pronotum 

Length  of 
caudal 
femur 

Type. 

15.3 

6.1 

2.5 

2.2 

7.9 

Paratypes  (16). 

9 
Allotype. 

14.2-16.2 

5.3-6.2 

2.3-2.6 

2.1-2.3 

6.8-7.4 

20.7 

7.2 

3.1 

2.8 

9.4 

Paratypes  (11). 

19.5-21.5 

6 . 7-6 . 5 

3-3.1 

2.7-2.8 

9.7-9.4 

General  coloration  of  dorsum  ochraceoiis-tawny  to  clay  color.  Eyes  chest- 
nut brown,  with  a  broad  po.stocular  band  of  shining  blackish  chestnut-brown 
extending  caudad  to  distal  third  of  abdomen.  All  portions  below  these  bands 
and  distal  portion  of  male  abdomen  paler  than  dorsum,  yellowish,  sometimes 
with  a  greenish  tinge.  Caudal  femora  clay  color,  in  occasional  females  strongly 
tinged  with  absinthe  green.  Caudal  tibiae  kildare  green  to  absinthe  green, 
spines  white  with  distal  half  black.     (In  all  features  much  as  in  pusillus.) 

In  addition  to  the  type  and  allotype,  a  series  of  sixteen  males 
and  eleven  females,  all  bearing  the  same  data,  are  considered 
paratypes.  This  series  was  taken  in  a  boggy  area  of  wire-grass 
and  bog  plants,  which  was  not  over  fifteen  yards  wide  b\^  forty 
yards  long.  No  sign  of  the  species  was  found  elsewhere,  even  in 
areas  of  similar  vegetation. 

Phaulotettix  eurycercus  new  species     (Plate  VIII,  figs.  7  and  S.) 

This  insect  is  related  to  P.  compressus  Scudder.  The  major 
features  of  difference  are  the  smaller  size,  distinctive  cerci, 
pallium  and  subgenital  plate  of  the  male  and  the  much  smaller 
size  and  somewhat  less  robust  form  of  the  female.  Unlike  that 
species,^  strongly  contrasting  green  and  brown  color  phases  do 
not  appear  to  be  developed  in  eurycercus.  In  the  fifty-nine 
specimens  before  us  all  are  brow-n,  one  female  and  a  few  males 
being  tinged  with  greenish  j-ellow;  none  show  different  types  of 
caudal  tibial  coloration,  the  caudal  til)iae  being  pink,  individually 
varying  in  intensity. 

While  the  distribution  of  compres.'yus  is  known  to  extend  in 
Mexico  over  the  greater  portion  of  Coahuila  and  over  Tamaulipas 
to  northern  Vera  Cruz,  the  material  at  hand  shows  its  distribu- 
tion in  the  United  States  to  be  coincident  witii,  l)ut  much  more 

■•  See  H(>bard,  Proc.  Acad.  Nat.  Sci.  Phila.,  1917,  p.  262,  for  .synonymy  and 
discussion  of  the  striking  color  variations  in  compressus.  It  should  be  noted 
that  the  first  description  of  adults  of  that  species  is  by  Rehn,  for  his  synony- 
mous <S'ina/oa  brcvispinis,  Proc.  Acad.  Nat.  Sci.  Phila.,  19()4,  p.  535. 
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restricted  than,  that  of  eurycercus.  The  material  before  us  of 
compressus  is  from  Beeville,  Cotulla,  Sabinal,  Uvalde  and  Del 
Rio,  Texas. 

Type. —  cf  ;  Laguna  del  Gato,  three  miles  west  of  Sam  Fordyce, 
Hidalgo  County,  Texas.  Elevation  175  to  200  feet.  August  6, 
1912.     (Rehn  and  Hebard.)     [Hebard  Collection,  Type  No.  218.] 

Size  smaller  than  compressus,  form  appreciably  less  robust,  this  the  more 
pronounced  in  head,  pronotum  and  caudal  femora.  Head  and  pronotum 
agreeing  in  contour  with  that  species,  the  caudal  margin  of  the  pronotum 
similarly  (normally)  very  feebly  concave.  Tegmina  elliptical,  (normally) 
smaller  than  in  compressus,  extending  almost  to  caudal  margin  of  metanotum 
(in  series  occasionally  extending  slightly  beyond  metanotum,  as  is  normal  for 
compressus).  Prosternal  spine  blunt  conical.  Supra-anal  plate  and  minute, 
linear,  parallel  furcula  much  as  in  compressus.  Cerci  distinctive,  broad, 
tapering  moderately  in  proximal  two-thirds,  distal  third  three-fifths  as  broad 
as  base  with  margins  parallel  to  transversely  truncate  apex,  the  dorsal  angle 
of  which  is  more  broadly  rounded  than  the  ventral  angle  (compare  Plate  VIII, 
fig.  8  with  fig.  9  of  compressus).  Pallium  broad  (twice  as  broad  as  in  com- 
pressus), projecting  dorsad,  twice  as  broad  as  high,  the  convex  dorsal  surface 
forming  nearly  a  semicircle  with  marginal  convexity  caudad.  Subgenital  plate 
rectangulato-convex,  truncate  (sub-conical  convex  in  compressus). 

Allotype. —  9  ;  same  data  as  type.    [Hebard  Collection.] 

Agrees  with  type  in  ambisexual  characters,  except  the  following.  Size 
decidedly  larger,  form  decidedly  more  robust;  but  not  showing  anything  like 
the  very  great  disparity  between  the  sexes  in  these  features  found  in  compressus. 
Median  carina  of  pronotum  more  distinct  and  percurrent,  the  pronotum  (as 
in  compressus)  more  inflated.    Ovipositor  valves  as  in  compressus. 

Measurements  {in  millimeters)^ 


Type. 

Length  of 
body 

17 

Length  of 
pronotum 

3.7 

Width  of 
pronotum 

3.3 

Exposed 
length  of 
tegmen 

2.2 

Length  of 
caudal 
femur 

9.6 

Paratypes. 

16-17.7 

3.7-3.8 

3.1-3.4 

2.2-2.8 

9-9.8 

Quitman  Mountains, 
Texas. 

13.2 

3.2 

2.8 

2.2 

8.2 

Del  Rio,  Texas. 

9 
Allotype. 

18 

4.1 

3.8 

2.7 

10.3 

23 

5.2 

5 

3.2 

12.7 

Paratypes. 

21-24.5 

4.6-5.6 

4.5-5.4 

3.1-2.9 

11.7-12.7 

Marathon,  Texas. 

27 

5.8 

5.7 

3.4 

13.4 

*  In  the  present  paper  the  measurements  are  given  for  the  largest  and  small- 
est examples  of  both  sexes  in  the  series,  where  these  are  not  represented  in  the 
extremes  given  for  the  typical  series. 
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Coloration. — Males.  General  coloration  rather  light  brown,  with  a  broad 
postocular  band  of  dark  Vjrown  on  each  side  extending  to  the  principal  sulcus 
(or  in  other  series  to  the  caudal  margin)  of  the  pronotum,  this  often  margined 
dorsad  by  a  narrow  band,  which  is  paler  than  the  general  coloration.  Abdo- 
men with  proximal  dorsal  segments  maculate  laterad  with  dark,  brown  to 
varying  degrees.  Caudal  femora  very  hght  brown,  heavily  twice  banded  with 
blackish  brown  and  with  genicular  areas  often  as  dark.    Caudal  tiljiae  pink. 

Five  males  have  the  paler  portions  showing  a  greenish  tinge,  this  most  con- 
spicuous on  the  limbs;  in  three  of  these  the  paler  portions  are  pale  yellowish- 
green. 

The  females  are  usually  paler,  the  general  brown  coloration  more  reddish. 
In  all,  the  postocular  band  is  subobsolete  and  in  only  the  two  or  three  darkest 
examples  are  the  dark  abdominal  markings  present.  The  two  dark  bands  of 
the  caudal  femora  are  distinct,  but  as  pronounced  as  in  the  male  sex  in  but 
four  specimens.  The  caudal  tibiae  are  similar  to  those  of  the  males,  though  in 
the  paler  examples  the  pink  is  more  dilute. 

Specitnens  Examined:  65;  32  males,  16  females,  9  immature  males  and  8 
immature  females. 

Texas:  Kerrvdlle,  Mission,  Laguna  del  Gato,  Uvalde,  Del  Rio,  Sanderson, 
Marathon,  Kent,  Neville  Spring  in  Brewster  County,  Canon  behind  PulUam 
Bluff  in  Chisos  Mountains  and  Quitman  Mountains. 

The  adults,  with  one  exception,  were  taken  from  August  5  to 
September  13,  1912  by  Rehn  and  Hebard. 

One  male  from  Mission  and  a  series  of  nine  males  and  ten 
females  from  Laguna  del  Gato,  bearing  the  same  data  as  the  type, 
may  be  considered  paratypes. 

The  type  series  was  found  occasional  on  small  rounded  hills 
covered  with  loose  gravel  and  bearing  scattered  bunches  of  low 
bushy  plants,  in  company  with  a  slightly  less  abundant  species 
of  Rhabdotettix.  The  Melanopli  were  generally  distributed 
through  the  clumps  of  plants,  the  present  species  found  more 
numerous  in  a  low  green  rhamnaceous  shrub  (probably  Condalia 
obovata),  in  which  Dichopetala  castanea  Rehn  and  Hebard  was 
locally  abundant.  The  species  was  found  to  be  everywhere 
thamnophilous,  and  was  taken  up  to  an  elevation  of  5000  feet  in 
the  Quitman  Mountains  of  extreme  western  Texas.  It  was  twice 
found  on  a  sensitive-leaved  acacia,  Acacia  berlandieri,  and  twice 
singly  on  sotol,  Dasylirion  species. 
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CHLOROPLUS«  new  genus 

This  striking  monotypic  genus  is  nearest  Campylacamha,  differ- 
ing in  the  proportionately  much  larger  head,  larger  eyes,  shorter 
antennae,  more  inflated  prozona,  more  delicate  wing  venation, 
less  inflated  cephalic  and  median  femora,  proportionately  shorter 
and  more  robust  caudal  femora  and  longer  caudal  tarsi.  The 
more  inflated  prozona,  less  decided  pronotal  sulci  and  more 
delicate  venation  of  the  tegmina  give  the  insect  a  smoother 
general  facies  than  any  species  of  Campylacantha. 

Only  in  the  genus  Phoetaliotes  of  the  North  American  forms  of 
the  Melanopli  is  the  head  found  to  be  similarly  of  disproportion- 
ately large  size  to  that  of  the  body.  That  genus,  however,  is 
clearly  in  no  way  closely  related  to  Chloroplus. 

Genotype. — Chloroplus  cactocaetes  new  species. 

Generic  Characters.  Head  very  large,  longer  than  pronotum. 
Eyes  large,  longer  than  genae.  Antennae  short  and  delicate,  only 
slightly  longer  than  the  depth  of  the  head.  Caudal  margin  of 
pronotum  angulate-produced.  Distal  portion  of  male  abdomen 
not  enlarged,  genitalia  simple.  Lateral  margins  of  male  sub- 
genital  plate  straight.  Prosternal  spine  conical.  Caudal  femora 
short  and  robust.  Caudal  tarsi  nearly  half  as  long  as  caudal 
tibiae. 

Chloroplus  cactocaetes"  new  species     (Plate  VIII,  fig.  10.) 

This  insect  is  one  of  the  most  delicately  colored  and  beautiful 

of  the   North   American   Melanopli.      It  is   apparently   widely 

separated  from  any  other  known  form. 

Type. —  cT ;  Corpus  Christi,  Nueces  County,  Texas.     July  29, 

1912.     (Hebard.)     [Hebard  Collection,  Type  No.  475.] 

Size  medium,  form  medium,  slightly  less  slender  than  in  Campylacantha 
lamprotata  Rehn  and  Hebard.  Head  large,  exceptionally  large  when  com- 
pared with  body  bulk,  length  appreciably  greater  than  that  of  pronotum. 
Vertex  much  as  in  Campylacantha,  sUghtly  produced  and  bluntly  rounded, 
fastigium  slightly  broader  and  more  concave  than  in  C.  lamprotata,  frontal 
costa  distinctly  wider,  widest  with  lateral  margins  decided  between  antennae, 
surface  sUghtly  depressed  only  at  the  median  ocellus.  Eyes  very  large  and 
prominent,  much  longer  than  cheeks.  Antennae  slender  and  hardly  longer 
than  combined  length  of  head  and  pronotum.  Pronotum  with  dorsum  and 
dorso-lateral  portion  of  prozona  somewhat  inflated,  smooth,  with  sulci  weak; 

*  From  x^<^pos  =  pale  green,  and  o-n-Xof  =  armor. 

^  From  KaKTos  =  cactus,  and  ot/<:7jr57s  =  inhabitant  of. 
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medio-longitudinal  carina  weak,  particularly  in  caudal  portion  of  prozona; 
metazona  finely  impresso-punctate;  caudal  margin  produced,  forming  an 
angle  of  slightly  over  90°  with  apex  rounded.  Tegmina  reaching  to  near  base 
of  supra-anal  plate,  venation  very  delicate.  Wings  reduced,  reaching  teg- 
minal  apices,  incapable  of  sustained  flight.  Distal  portion  of  abdomen  evenly 
tapering,  showing  no  enlargement.  Furcula  represented  by  two  brief  con- 
vexities, each  projecting  a  distance  of  half  its  basal  width.  Supra-anal  plate 
no  longer  than  basal  width,  triangular  with  apex  rounded,  with  a  slender 
transverse  carina  mesad  except  at  medio-longitudinal  sulcus,  which  is  deep  in 
proximal  half  but  obsolete  distad.  Cercus  short,  simple,  broad  at  base,  taper- 
ing to  acute  apex,  length  hardly  one  and  one-half  times  basal  width.  Sub- 
genital  plate  conical,  produced  to  the  dorso-distal  blunt  apex.  Prosternal 
spine  elongate,  acute-conical.  Interspace  between  mesosternal  lobes  over 
three  times  as  long  as  wide.  Cephalic  and  median  femora  moderately  inflated. 
Caudal  femora  short,  very  rol)Ust,  much  more  so  than  in  any  species  of  Cam- 
pylacantha.  Caudal  tibiae  with  (10-11)  spines.  Caudal  tarsus  nearly  half  as 
long  as  caudal  tibia. 

Allotype. —  9  ;  same  data  as  type.    [Hebard  Collection.] 

Agrees  closely  with  male  in  coloration  and  relative  proportions,  except  in 
the  following  characters.  Size  larger,  form  stouter  and  head  even  larger 
proportionately  than  in  male.  Vertex  proportionately  broader.  Tegmina 
and  wings  extending  to  near  apex  of  supra-anal  plate.  Genitalia  normal,  the 
ovipositor  valves  short  with  apices  acute  and  rather  strongly  curved.  Pro- 
sternal  spine  stouter  than  in  male.  Interspace  between  mesosternal  lobes 
nearly  twice  as  long  as  broad. 

Measurements  (in  millimelers) 


& 

Length  of 
body 

Lensth  of 
pronotum 

Length  of 
tegmcn 

Length  of 
caudal 
femur 

Width  of 
caudal 
fcnmr 

Type. 

21.7 

4.8 

11 

11.8 

3.3 

Paralypes  (7). 

IS. 5-21. 8 

4.2-5.2 

10.2-12 

10.6-12.3 

3.2-3.8 

Double  ^\'indmill, 

Brewster  County, 

Texas. 

9 

Allotype. 

16.4 

3.9 

9.2 

9.8 

2.9 

25 

5.7 

15 

12.8 

4 

Fared y pes  (9). 

23-26.2 

5.7-6.2 

13.3-14.4 

13.5-14.3 

4.2-4.4 

Cotulla,  Texas. 

28 

6.4 

14.3 

14.8 

4.4 

The  size  variation  is  shown  by  the  series  at  hand  to  have  no  geographic 
significance  whatever. 

Colornlion. — Little  variation  in  general  appearance  is  shown  by  the  series, 
though  considerable  differences  in  shade  are  apparent  on  close  examination. 
The  material  from  Corpus  Christi  averages  slightly  darker  than  the  other 
specimens.    Those  from  San  Antonio  and  Cotulla  show  the  richest  coloration. 

Eyes  buckthorn  browni  to  chestnut  l)rown.  Antennae  cinnamon-rufous, 
becoming  paler  and  more  yellowish   proxiniad.     Face  light  brownish  olive, 
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individually  varying  through  mignonette  green  through  chamois  with  a  green- 
ish tinge  to  tawny  olive,  becoming  deeper  dorsad  and  there  shading  evenly  into 
the  occipital  color,  which  is  jade  green  individually  varying  to  buffy  olive, 
always  bordered  on  each  side  by  a  narrow  suffusion  of  chamois.  Genae  same 
color  as  face,  a  postocular  band  of  jade  green  between  this  area  and  the  pale 
lateral  margins  of  the  occipital  area.  Occipital  coloration  extending  caudad  on 
dorsum  of  pronotum  as  a  very  broad  band  of  equal  width  to  principal  sulcus, 
thence  expanded  to  include  the  entire  metazona  which,  however,  in  some 
specimens  becomes  paler  ventro-laterad.  Medio-dorsal  very  broad  band  of 
prozona  broadly  bordered  on  each  side  with  chamois.  Lateral  lobes  of  pro- 
notum with  postocular  band  decidedly  broadened,  widest  in  caudal  portion  of 
prozona,  jade  green  with  sometimes  a  median  fleck  of  chamois,  individually 
varying  to  soUd  ivy  green;  below  this  the  lateral  lobes  are  chamois,  often  with 
ventral  portion  broadly  suffused  with  the  general  coloration  of  the  face  (light 
brownish  olive  or  mignonette  green)  or  of  the  metazona  (buffy  olive).  Teg- 
mina  immaculate,  individually  kildare  green  to  cress  green.  Exposed  remaining 
lateral  portions  of  thorax  green,  with  ventral  portion  of  meta-epimerum  and 
all  but  narrow  proximal  portion  of  meta-episternum  strikingly  chamois. 
Ventral  portions  and  abdomen  olivaceous  or  yellowish,  the  abdomen  always 
tinged  with  olivaceous  distad.  Cephalic  and  median  limbs  ochraceous-buff, 
washed,  often  heavily,  with  mikado  brown.  Caudal  femora  mikado  brown, 
often  with  external  face  narrowly  paler  along  the  ventral  margin  and  in  proxi- 
mal and  distal  portions,  dorsal  face  individually  clay  color  or  cinnamon, 
always  showing  two  delicate,  but  distinct  (though  individually  variable  in 
extent  and  intensity)  and  broad,  transverse  bands  of  olive.  Caudal  tibiae 
lumiere  blue  (a  rich  blue,  showing  slightly  more  green  than  glaucous) ;  spines 
pale  lumiere  blue  or  white,  with  black  tips. 

Specimens  Examined:  35;  17  males,  17  females  and  1  immature  female. 

Texas:  San  Antonio,  Cotulla,  Robstown,  Corpus  Christi,  Lake  Lomalta  in 
Cameron  County,  and  in  the  Big  Bend  region,  Double  Windmill,  camp  two 
miles  north  of  Bone  Spring  and  Neville  Spring. 

One  male  from  Robstown  and  a  series  of  seven  males  and  nine 
females  from  Corpus  Christi,  bearing  the  same  data  as  the  type, 
may  be  considered  paratypes.  The  entire  series  was  taken  by 
Rehn  and  Hebard  between  July  29  and  August  9,  1912. 

This  remarkable  insect,  though  showing  a  fairly  wide  distribu- 
tion, was  found  other  than  singly  but  once.  It  is  very  local, 
being  almost  entirely  confined  to  joint-cactus,  Opuntia  species, 
of  the  Cylindr opuntia  group,  in  which  heavily  armed  plant  it 
lives.  It  was  almost  impossible  to  drive  a  specimen  into  the  open 
unless  the  cactus  was  trampled  down  with  heavy  boots.  In  these 
plants  the  insects  were  found  to  be  extremely  alert  and  quick  to 
dodge  into  the  more  sheltered  recesses.  When  driven  into  the 
open  they  displayed  unusual  leaping  powers,  and  the  males  were 
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seen  to  increase  the  distance  covered  by  their  great  leaps  by  the 
use  of  their  reduced  wings.  Individuals  made  every  effort  to  reach 
another  joint-cactus  when  driven  out  and  whenever  this  was 
accomplished  they  hid  almost  instantly.  At  Corpus  Christi  the 
species  was  found  very  locally,  but  in  moderate  numbers,  in  the 
cactus  and  surrounding  low  halophytic  vegetation  of  the  exten- 
sive sandy  flats  bordering  the  bay.  At  all  other  localities  rare 
individuals  were  located  always  in  clumps  of  joint-cactus  in  dry 
sandy  areas. 
Paraidemona  latifurcula  new  species     (Plate  VIII,  fig.  11.) 

This  insect,  which  in  size  averages  smallest  of  the  species  of 
the  present  genus,  is  readily  distinguished  in  the  male  se.x  by  the 
very  distinctive  type  of  furcula.  Females  can  be  separated  from 
those  of  P.  fratercula,  here  described,  only  by  the  prosternal 
spine  which  is  blunter  in  latifurcula.  Both  of  these  species 
average  decidedly  smaller  than  P.  mi  mica  Scudder,  but  in  the 
Brownsville  region  of  Texas  a  decided  reduction  in  size  is  found 
to  occur  frequently  in  that  insect. 

In  linear  arrangement  this  species  should  l)e  placed  first  in  the 
genus,  followed  hy  fratercula. 

Type. —  cf  ;  Brownsville,  Cameron  County,  Texas.  July  31  to 
August  5,  1912.     (Hebard.)     [Hebard  Collection,  Type  No.  476.] 

In  all  respects  the  type  agrees  with  a  paratypic  male  of  ynimica,^  except  ia 
the  following  features.  Size  very  small  (averaging  smallest  of  genvis);  form 
moderately  robust.  Furcula  a  broad,  transverse,  l)riefly  projecting  plate, 
about  three  times  as  wide  as  long,  with  brief  lateral  margins  straight  and 
weakly  convergent  to  the  sharply  l)ut  briefly  produced,  acute  latero-caudal 
angles,  caudal  margin  straight,  transverse,  between  these.  Supra-anal  plate 
with  lateral  margins  moderately  convergent  in  proximal  third,  its  surface 
showing  a  transverse  ridge  at  this  point;  in  distal  two-thirds  triangular,  this 
portion  about  as  long  as  its  basal  width,. the  lateral  margins  moderately  con- 
cave and  more  strongly  convergent  to  the  strongly  acute-angulate  rounded 
apex,  surface  of  this  portion  showing  a  rather  sharp  medio-longitudinal  sul- 
cation.  The  supra-anal  plate  is  decidedly  more  narrowly  triangularly  pro- 
duced than  in  any  other  species  of  the  genus.  Cerci  simple,  slenderly  acute 
conical,  hardly  two-thirds  as  long  as  supra-anal  plate.  Pallium  very  large  and 
convexly  {jrotuberaat,  as  in  mimica.  Subgonital  plate  very  small,  fitting  into 
the  deep  and  regular  concavity  of  all  but  the  jiroximal  portion  of  the  caudal 
margin  of  the  preceding  segment;  free  dorsal  margin  of  subgenital  plate  rather 

8  We  would  note  that  in  all  the  species  of  Paraidemona  the  caudal  margin 
of  the  jironotum  is  weaklj^  concave,  and  both  tegmina  and  wings  are  absent. 
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Length  of 
body 

10.8 

Length  of 
pronotum 

2.7 

Width  of 
pronotum 

2.4 

Length  of 
caudal 
femur 

«.9 

Width  of 
caudal 
femur 

2.2 

10-12. S 

2,&-3.2 

2.4-3 

6.7-8.7 

2.1-2.8 

15.5 

3.7 

3.9 

9.8 

2.8 

5.2-17.8 

3.2-3.8 

3.4-4.1 

9-10.2 

2.7-3 

150  NEW    NORTH    AMERICAN    MELANOPLI    (oRTHOPTERa) 

strongly  obtuse-angulate  with  apex  rounded.  Prosternal  spine  conical  with 
apex  decidedly  blunt,  heavier  with  apex  more  blunted  than  in  mimica.  Inter- 
space between  mesosternal  lobes  hardly  twice  as  long  as  broad. 

Allotype. —  9  ;  same  data  as  type.    [Hebard  Collection.] 

Agrees  with  male  except  in  the  following  features.  Size  considerably  larger, 
form  much  more  robust.  Ovipositor  valves  as  normal  for  the  genus,  with  distal 
teeth  of  dorsal  pair  not  narrowing  as  much  as  is  usual  in  allied  genera,  and  with 
apex  in  consequence  horizontally  more  broadly  convex  (in  the  present  series 
the  valves  average  proportionately  slightly  shorter  than  in  the  other  species). 
Prosternal  spine  very  heavy,  heavier  than  in  male,  distinctly  widest  trans- 
versely.   Interspace  between  mesosternal  lobes  quadrate.^ 

Measurements  (in  millimeters) 

Type. 
Paratypes  i»  (24). 

9 

Allotype. 
Paratypes  (8). 

Coloration  of  male  very  similar  to  that  of  mimica,  except  that  the  buflfy 
markings  margining  the  dorsum  of  the  pronotum  laterad  are  decidedly  nar- 
rower than  is  normal  in  that  species,  in  a  few  specimens  being  obsolete.  The 
males  are  brown,  with  pale  markings  buffy  and  darker  markings  dark  brown. 
Minor  differences  in  intensity  of  color  pattern  are  frequent  and  occasional 
recessive  specimens  have  the  buffy  portions  yellow  ish  with  a  very  weak  tinge 
of  green. 

The  females  agree  with  the  males  in  general  type  of  color  pattern,  which  is, 
however,  usually  much  less  strongly  defined,  the  markings  margining  the  dor- 
sum of  the  pronotum  laterad  being  reduced  and  confined  to  the  prozona  or 
entirely  wanting,  and  the  dorsal  surface  of  the  caudal  femora  shows  the  two 
dark  transverse  bands  much  less  distinctly.  Two  color  phases  occur  in  this 
Bex,  one  in  which  the  general  coloration  is  brown  (warm  sepia  to  mikado  brown), 
the  other  with  head,  dorsal  portions  of  thorax  and  caudal  femora  olive  (yellow- 
ish olive  to  hght  yellowish  olive)  and  abdomen  brown.  In  all  the  species  of 
Paraidemona  the  caudal  tibiae  are  glaucous  tinged  with  green  (lumiere  blue  to 
turquoise  green). 

*  This  feature  is  not  as  valuable  to  separate  females  of  this  species  from 
those  of  mimica  (in  which  this  interspace  averages  much  longer  than  wide)  as 
might  be  imagined.  Individually  a  decided  amount  of  variation  occurs,  which 
has  convinced  us  that,  though  useful  as  a  secondary  diagnostic  feature,  this 
character  has  by  no  means  the  value  we  often  find  ascribed  to  it  in  the  litera- 
ture. In  the  series  of  P.  mimica  at  hand  the  interspace  between  the  meso- 
sternal lobes  varies  from  subquadrate  to  nearly  three  times  as  long  as  wide. 
We  have  found  similar  variation  in  this  feature  in  species  of  Melanoplus. 

1°  The  average  of  the  series  is  nearest  the  type,  the  maximum  individual  is, 
decidedly  larger  than  any  of  the  others. 
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Specimens  Examined:  40;  26  males,  11  females,  1  immature  male  and  2 
immature  females. 

Texas:  Laguna  del  Gato  in  Hidalgo  County,  Brownsville  and  Piper  Planta- 
tion in  Cameron  County. 

In  addition  to  the  type  and  allotj^pe,  a  series  of  twenty-four 
males  and  eight  females  bearing  the  same  data  are  considered 
paratypes.  The  material  was  all  taken,  with  the  exception  of 
three  pairs,  by  Rehn  and  Hebard  between  July  31  and  August  6, 
1912.  The  others  were  taken  at  Brownsville  April  30,  1895  (a 
pair  in  coitu)  and  May  23,  1913. 

The  insects  were  found  common  about  Brownsville,  in  com- 
pany with  P.  mimico  Scudder,  wherever  grassy  areas  occurred, 
either  in  the  open  or  in  open  spaces  in  the  river  plain  jungle 
scrub.  At  the  Piper  Plantation,  mimica  was  found  to  be  much 
the  more  abundant  species  in  such  situations.  The  present 
insect  probably  enjoys  a  much  wider  distribution  south  of  the 
Rio  Grande  than  in  the  United  States. 
Paraldemona  fratercula"  new  species  (Plate  VIII,  fig.  12.) 
1897.     ParaidcinaiKi  punctata  Scudder  (not  Pezolettix  punctatus  St§,l,  1878), 

Proc.  U.  S.  Nat.  Mus.,  XX,  p.  43.     (In  part.)     [  9 ,  Corpus  Christi  Bay, 

Texas.] 

This  insect  is  closely  related  to  P.  mimica  Scudder,  differing 
only  in  the  average  smaller  size,  slightly  more  robust  form  and 
in  the  male  furcula  and  supra-anal  plate. 

The  distribution  of  this  species  does  not  reach  as  far  east, 
north  or  west  in  the  United  States  as  that  of  mimica.  We  would 
note  that,  from  the  material  at  hand,  mimica  is  generally  dis- 
tributed over  the  entire  known  range  of  fratercula,  everywhere 
averaging  decidedly  larger  except  in  the  Brownsville  region  of 
Texas,  where  a  marked  reduction  in  size  is  shown  by  the  majority 
of  specimens  taken.  As  a  result,  we  would  have  been  unable  to 
separate  females  of  these  species  from  that  region  without  the 
large  series  now. available. 

Type. — cf  ;  Lyford,  Cameron  County,  Texas.  August  6  and  7, 
1912.     (Rehn  and  Hebard.)     [Hel)ard  Collection,  Type  No.  477.] 

"  In  allusion  lo  the  fact  that  this  species  is  a  diminutive  form,  showing  close 
relationship  to  P.  mimica  Scudder. 
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Agrees  fully  with  a  paratype  of  mimica  before  us  except  in  the  following 
features.  Size  small,  (averaging)  decidedly  smaller  than  mimica,  but  appre- 
ciably larger  than  P.  latifurcula,  here  described.  Form  moderately  robust. ''^ 
Interspace  between  mesosternal  lobes  subquadrate.^'  Furcula  represented  by 
twin,  slightly  swollen  adjacent  processes,  which  project  beyond  the  margin  of 
the  segment  less  than  (rarely  in  the  series  varying  to  fullyj  half  the  basal 
width  of  one  of  these.  Supra-anal  plate  with  lateral  margins  feebly  conver- 
gent and  rather  strongly  convex  in  proximal  two-thirds  and  elevated,  plate 
there  decidedly  (rarely  in  the  series  weakly)  constricted,  the  distal  third  con- 
sequently small,  triangular  with  lateral  margins  convergent  and  feebly  convex 
to  the  acute  apex,  bearing  in  this  portion  a  medio-longitudinal  sulcus.  Cerci 
simple,  slender,  acute  conical,  about  two-thirds  as  long  as  supra-anal  plate. 
Caudal  margin  of  pronotum,  pallium,  subgenital  plate  and  prosternal  spine  as 
in  mimica. 

Allotype. —  9  ;  same  data  as  type.  [Hebard  Collection.] 
Similar  in  every  way  to  females  of  mimica  except  for  the  (average)  decidedly 
smaller  size  and  (average)  shghtly  more  robust  form,  which  causes  the  caudal 
femora  to  be  shorter  and  slightly  heavier.  Prosternal  spine  moderately  heavy 
with  apex  rather  sharply  rounded  (in  the  series  the  apex  is  seen  to  vary  some- 
what in  form  and  when  more  nearly  acute  is  often  slightly  flexed  cephalad). 
Interspace  between  the  mesosternal  lobes  shghtly  longer  than  broad  (varying 
in  the  series  to  distinctly  longer  than  broad). 

Measurements  {in  millimeters) 

Type. 
Paraiypes  (18). 

9 
Allotype. 
Paratypes  (28). 

The  variation  shown  by  the  Lyford  series  is  not  exceeded  in  any  of  the  addi- 
tional material  at  hand. 

Coloration. — No  noteworthy  differences  from  mimica  are  apparent  in  colora- 
tion. As  in  that  species,  two  color  forms,  green  and  brown,  occur;  in  the 
present  series  in  about  equal  numbers,  while  in  the  Laredo  series  a  condition 
about  intermediate,  pale  yellowish  with  a  green  tinge,  is  found.  The  intensi- 
fication and  recession  of  the  color  pattern  is  shown  by  the  series  to  be  consid- 
erable. Nearly  all  the  brown  females  and  a  number  of  the  green  phase  have 
the  color  pattern  fully  as  marked  as  in  the  male  sex,  in  this  feature  apparently 
differing  from  the  usual  condition  found  in  latifurcula. 

"  When  the  series  at  hand  are  placed  beside  each  other,  those  of  the  present 
species  appear  shghtly  more  robust  than  those  of  mimica  and  slightly  less 
robust  than  those  of  latifurcula.  The  difference  is,  however,  not  sufficient  to 
be  of  any  value  for  individual  comparisons. 

1'  This  feature  varies  in  the  present  species.    See  page  150,  footnote  9. 
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Specimens  Examined:  112;  49  males,  61  females  and  2  immature  males. 

Texas:  Bceville,  Corpus  Christi,  Katherine,  Lyford,  Laguna  del  Gato  in 
Hidalgo  County,  Piper  Plantation  in  Cameron  County,  Lake  Lomalta  in 
Cameron  County,  Point  Isabel,  Benavides,  Carrizo  Springs,  CotuUa  and  Laredo. 

A  series  of  eighteen  males  and  twenty-eight  females  from  Ly- 
ford, bearing  the  same  data  as  the  type,  are  here  designated  as 
paratypes.  All  but  eight  specimens  of  fratercula  were  taken  by 
Rehn  and  Hebard,  between  July  28  and  August  14,  1912.  Two 
females  at  hand,  from  Corpus  Christi  Bay,  were  taken  in  Decem- 
ber. 

The  species  was  found  generally  distributed  in  grassy  areas, 
where  at  Lyford  it  was  present  in  very  large  numbers.  Its  dis- 
tribution in  the  LTnited  States  is  seen  to  be  much  wider  than  that 
of  latifurcula,  but  by  no  means  as  extensive  as  that  of  mi  mica. 
The  fourth  species  of  the  genus,  'punctata  (StS,l),  shows  the  highest 
specialization  of  the  male  genitalia  and  is  known  to  us  only  from 
Dallas,  Texas.''* 

Eotettix  davisi'*  new  species     (Plate  VIII,  fig.  13.) 

The  two  species  of  this  genus  here  described  differ  widely  from 
the  three  previously  known  species,  in  their  brown  general  colora- 
tion and  male  cerci,  which  are  in  each  differently  specialized,  not 
simple  and  acute  conical.  Their  general  coloration  never  shows 
greenish  yellow  or  green  in  the  adult  and,  though  somewhat 
shining,  has  in  life  none  of  the  pearly  and  distinctive  luster  which 
in  the  field  so  strikingly  distinguishes  the  other  species. 

Both  davisi  and  quercicola,  here  described,  agree  closely  in 
general;  the  characters  for  separating  them  are  given  under  the 
latter  species.  In  general  appearance  these  insects  suggest  rather 
strongly  a  very  large  and  exceedingly  smooth  development  of 
the  Scudderi  Group  of  the  genus  Melanoplus.  The  general  struc- 
ture, however,  satisfies  us  that  they  must  be  assigned  to  Eotettix. 

Type. — cf ;  De  Funiak  Springs,  Walton  County,  Florida. 
August  30,  1915.  (Rehn  and  Hebard.)  [Hebard  Collection,  Type 
No.  478.] 

"  Described  from  "Texas."  Scudder  has,  in  his  revision,  misidentified  as 
punctata  females  of  mimica  from  Gohad  and  Carrizo  Springs  and  of  fratercula 
from  Corpus  Christi  Bay. 

'^  In  honor  of  our  good  friend  Mr.  William  T.  Davis,  of  Staten  Island,  New 
York,  whose  careful  collecting  trips  in  Florida  and  publications  have  helped 
greatly  in  the  proper  understanding  of  the  Orthoptera  of  that  state. 
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Size  large  for  the  genus  (averaging  about  as  large  as  the  maximum  found  in 
E.  sig7wtus  Scudder);  form  medium,  as  in  signatus.  Surface  well  supplied  with 
rather  long  microscopic  hairs,  as  in  signatus.  Interocular  space  narrow,  dis- 
tinctly narrower  than  in  signatu.s,  palustris  or  pusillus.  Fastigium  moderately 
produced  and  shallowly  concave  mesad,  not  deeply  so  as  in  those  species; 
frontal  costa  with  lateral  margins  moderately  pronounced,  not  as  sharply 
carinate.  Eye  slightly  longer  than  cheek.  Antennae  elongate,  over  twice  as 
long  as  the  elongate  pronotum.  Pronotum  with  medio-longitudinal  carina 
moderately  decided,  cut  only  by  principal  sulcus,  not  as  decided  as  in  signatus, 
palustris  or  pusillus;  caudal  margin  of  pronotum  very  broadly  obtuse-angulate 
produced.  Tegmina  very  slightlj'  overlapping,  broadly  oval,  showing  some 
truncation  distad  particularly  in  the  distal  marginal  portion  of  the  lateral 
field,  as  long  as  prozona  and  half  the  metazona;  humeral  angle  distinct,  the 
dorsal  field  being  feebly  but  appreciably  defined  from  the  lateral  field.  Distal 
portion  of  abdomen  not  enlarged.  Fureula  consisting  of  two,  nearly  attingent, 
slight  convexities,  from  each  of  which  project  beyond  the  segment  a  minute 
rounded  projection,  the  length  of  which  approximates  its  width.  Supra-anal 
plate  moderately  broad  shield-shaped;  lateral  margins  subsinuous,  weakly 
convex  to  the  rounded  apex;  surface  rather  decidedly  concave  laterad  in 
proximal  two-thirds,  mesad  raised,  strongly  sulcate  in  proximal  third  with 
lateral  margins  of  this  sulcation  strongly  carinate.  Cercus  a  broad  plate, 
slightly  less  than  twice  as  long  as  its  basal  width,  surface  deplanate;  margins 
feebly  convergent  to  the  rather  broad,  rounded  apex,  dorsal  margin  weakly 
concave,  ventral  margin  weakly  convex.  Subgenital  plate  small,  convex, 
tapering  to  the  rather  large  and  produced  rounded  apex,  which  is  situated 
mesad  on  the  dorsal  free  margin  (in  this  respect  differing  from  signatus,  palus- 
tris and  pusillus,  in  which  the  subgenital  plate  bears  a  distinctly  subapical 
tubercle).  Prosternal  spine  stout,  moderately  elongate,  blunt.  Interspace 
between  mesosternal  lobes  considerably  over  twice  as  long  as  its  least  width. 
Caudal  femora  medium,  slightly  heavier  than  in  signatus.  Caudal  tibiae  with 
tN\elve  spines  (on  each  margin). 

Allotype. —  9  ;  same  data  as  type.    [Hebard  Collection.] 

Agrees  with  male  except  in  the  following  features.  Size  much  larger,  form 
much  more  robust.  Eye  no  longer  than  cheek.  Tegmina  with  dorsal  field 
more  distinctly  defined  from  lateral  field.  Ovipositor  valves  moderately 
elongate,  not  strongly  curved  distad  to  their  acute  apices.  Prosternal  spine 
heavier  than  in  male.  Interspace  between  mesosternal  lobes  about  one  and 
one-half  times  as  long  as  least  width. 

Measurements  (in  millimeters) 

Length  of 
Length  of  Length  of        Length  of         Width  of  caudal 

body  pronotum  tegmen  tegmen  femur 


Cf 


Type.  21  5  4.3  3                  12.1 

Paratijpes  {S7).  18.5-22  4.8-5.2  4.1-5.1  2.8-3.1  11.7-12.9 

9 

Allotype.  26.2  6.8  5.1  3.8                15.8 

Paratypes  {30).  25-27.2  6.3-7  4.2-5.7  3.2-3.9  14.8-15.7 
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Considerable  variation  Ls  shown  by  the  size  and  length  compared  with 
breadth  of  the  tegmina  in  this  series,  but  in  all  the  specimens  these  organs  are 
distinctive  from  those  of  quercicola,  as  discussed  under  that  species. 

Coloration. — Male.  Face  varying  from  ru.sset  to  yellowish.  Eyes  dark 
brown.  Antennae  ferruginous.  Occijiut,  disk  of  prozona  and  entire  metazona 
and  dorsal  field  of  tegmina  saj-al  fjrown,  individually  varying  to  warm  sepia. 
Lateral  fields  of  tegmina  slightly  darker  than  dorsal  field  of  the  same.  Head 
showing  a  broad  postocular  band  of  black,  which  is  much  broader  on  the 
pronotum,  continued  to  the  principal  sulcus  and  occupying  nearly  the  entire 
dorsal  half  of  the  lateral  lobes;  remaining  portions  of  lateral  lobes  cephalad  of 
principal  sulcus  clay  color,  rarely  with  a  very  weak  olivaceous  tinge.  Abdomen 
clay  color,  other  portions  of  ventral  surface  yellowish.  Cephalic  and  median 
femora  clay  color,  often  with  an  olivaceous  tinge  (in  some  specimens  isal)ella 
color).  Caudal  femora  with  external  face  sayal  brown,  individually  varying 
to  warm  sepia,  with  a  broad  pregenicular  yellowish  annulus;  ventral  surface 
yellowish  with  a  greenish  tinge;  dorsal  surface  buffy  with  two  broad  transverse 
bands  of  dark  brown,  which  bands  are  very  frequently  individually  citrine; 
genicular  areas  very  dark,  blackish  brown  except  the  distal  portions  of  the 
genicular  lobes  which  are  paler.    Caudal  tibiae  coral  red,  spines  black. 

Female  (recessive).  General  coloration  of  dorsal  surfaces  ochraceous-tawny, 
paling  to  ochraceous-buff  laterad  and  on  the  occiput.  Head  showing  a  narrow 
postocular  black  band,  continued  as  a  very  narrow  line  along  the  dorsal  mar- 
gins of  the  lateral  lobes  of  the  pronotum  to  the  principal  sulcus.  Ej'es  hazel. 
Tegmina  appreciably  bicolored,  dorsal  field  ochraceous-tawny,  lateral  fields 
ochraceous-tawny  washed  with  cinnamon-brown.  Underparts  vellowish. 
Caudal  femora  unicolorous,  the  genicular  areas  alone  showing  traces  of  black. 
Caudal  tibiae  coral  red;  spines  l^lack,  except  at  bases  which  are  pink.  In  the 
maximum  intensive  coloration  females  are  almost  as  dark  as  males,  the  postocu- 
lar bar  very  broad  on  the  prozona,  spreading  over  nearly  half  of  the  surface 
of  the  lateral  lobes,  with  ventral  margin  frequently  irregular  and  sometimes 
with  a  spot  of  the  pale  ground  coloration  showing  through  mesad,  this  bar 
continued  more  narrowly  on  the  metazona  to  the  caudal  margin.  Tegmina 
with  dorsal  field  cinnamon-brown,  lateral  fields  prouts  l)rown.  Caudal  femora 
showing  the  bands  of  the  dorsal  surface,  but  not  as  pronounced  as  in  the  male. 

The  series  at  hand  shows  that  in  the  immature  instars  two  distinct  color 
phases  occur,  at  least  in  females;  in  one  the  general  coloration  is  yellowish 
green'*  (14),  in  the  other  brown  (18),  the  postocular  dark  bars  in  all  variably 
well  defined,  except  in  a  few  of  the  yellowish  green  individuals. 

Specimens  Examined:  158;  93  males,  32  females,  1  immature  male  and  32 
immature  females. 

FLOiiiD.\:  De  Funiak  Springs  and  Pen.'^acola. 

A  series  of  eighty-nine  males  and  thirty-one  females  from  De 
runiak  S])rings,  bearin<i-  tlie  same  data  as  the  t>i)e,  are  here 
designated  as  paratypes.  All  of  the  material  of  this  species  was 
taken  by  Rehn  and  Hebard  between  August  28  and  30,  1915. 

'*■  Light  gr('(Mi  with  a  yellowish  tinge  in  Hfe. 
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The  species  was  found  very  rare  in  gallberry  bushes,  Ilex 
glabra,  in  low  sandy  long-leaf  pine  woods,  Pinus  palustris,  at 
Pensacola.  At  De  Funiak  Springs  in  sandy  long-leaf  pine  woods, 
with  undergrowth  of  wire-grass  and  much  oak  shoots  and  dwarf 
oak,  the  insect  was  found  in  large  numbers,  locally  wherever 
this  type  of  country  occurred,  the  oak  undergrowth  evidently 
being  the  food  plant  as  was  also  found  to  be  true  for  the  aUied 
quercicola.  The  species  is  truly  thamnophilous,  not  rapid  in  its 
movements,  but  jumping  with  great  power.  When  approached, 
individuals  often  hid  on  the  underside  of  the  oak  leaves  and 
when  seized  by  a  cautious  approach  and  sudden  grasp  were 
found  to  cling  tenaciously  to  their  support. 
Eotettix  quercicola  new  species     (Plate  VIII,  fig.  14.) 

This  species  agrees  closely  with  E.  davisi,  here  described,  in 
both  general  appearance,  habits  and  actions.  The  present  insect 
supplants  davisi  in  Florida  east  of  De  Funiak  Springs. 

This  species  is  readily  distinguished  from  davisi  in  the  male 
sex  by  the  very  different  cerci  and  appreciably  broader  apex  of 
the  subgenital  plate,  and  in  both  sexes  by  the  tegmina,  which 
show  no  distal  truncation  and  have  their  surfaces  even,  showing 
no  definition  between  the  dorsal  and  lateral  fields.  The  males  of 
this  species  also  average  distinctly  less  attenuate,  while  the 
females  show  the  post  ocular  dark  bars  in  their  maximum  intensi- 
fication narrower  than  is  normal  in  davisi,  with  coloration  of  the 
same  solid  and  ventral  margins  not  irregular. 

Type. —  c^  ;  Woodville,  Leon  County,  Florida.  September  1, 
1915.     (Rehn  and  Hebard.)     [Hebard  Collection,  Type  No.  479.] 

Agrees  in  all  respects  with  the  type  of  davisi,  except  in  the  following  features. 
Size  moderately  large  (average  somewhat  smaller  than  in  davisi) ;  form  medium, 
not  as  attenuate  as  in  that  specie?.  Pronotum  with  medio-longitudinal  carina 
not  fully  as  decided  as  in  davisi.  Tegmina  slightly  overlapping,  oval,  the 
curvature  of  the  margin  greatest  distad,  surface  showing  no  definition  between 
dorsal  and  lateral  fields.  Supra-anal  plate  as  in  davisi  except  that  a  transverse 
carina  runs  for  a  brief  distance  laterad  from  the  extremities  of  the  carinae, 
bounding  the  proximal  median  sulcus.  Cercus  slightly  over  twice  as  long  as 
proximal  width,  dorsal  margin  very  feeblj^  concave  to  apex,  ventral  margin 
feebly  convex  and  converging  toward  dorsal  margin  in  proximal  three-quarters, 
the  remaining  narrow  distal  fourth  of  the  cercus  curved  inward,  with  margins 
parallel  to  the  rounded  apex,  this  portion  about  one-third  as  wide  as  the  basal 
width.    Subgenital  plate  as  in  davisi  except  that  it  is  somewhat  more  produced, 
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Length  of 
body 

19.7 

Length  of 
pronotum 

4.7 

Length  of 
tegmen 

4.2 

Width  of 
tegmen 

2.3 

Length  of 
caudal 
femur 

11.7 

17.2-21 

4.7-5 

4-4.8 

2.7-2.8 

11.3-11.9 

16.3 

4.1 

3.9 

2.6 

10.5 

20.8 

5.2 

4.7 

3 

12.3 

27.7 

6.8 

5.8 

3.7 

15.1 

24.3-28.2 

6-7 

5-6.8 

3.6-4 

14.2-15.6 

23.2 

5.8 

5.1 

3.6 

13.5 

30.5 

7.2 

5.9 

4.2 

16.5 

with  apex  decidedly  broader,  over  twice  as  wide  as  deep  and  feebly  bilobate. 
Interspace  between  mesosternal  lobes  in  length  distinctl}^  less  than  twice  its 
least  width.     Caudal  tibiae  with  (eleven  and  twelve)  spines. 

Allotype. —  9  ;  same  data  as  type.  [Hebard  Collection.] 
Agrees  with  male  except  in  the  following  features.  Size  much  larger,  form 
much  more  robust.  Eyes  slightly  shorter  than  cheek.  (Tegmina  similar,  this 
feature  serving  best  to  separate  females  of  this  species  from  davi.n.)  Ovipositor 
valves  moderately  elongate,  not  strongly  curved  dlstad  to  acute  apices.  Inter- 
space between  mesosternal  lobes  scarcely  longer  than  broad. 

Measurements  (in  millimeters) 

Type. 

Paratypes  (28). 
Carrabelle,  Florida. 
Ocala,  Florida. 

9 
Allotype. 
Paratypes  (34). 
Carrabelle,  Florida. 
Ocala,  Florida. 

The  size  average  is  decidedly  less  for  the  Carrabelle  material  than  for  the 
series  from  ^Voodville,  decidedh'  greater  than  that  series  for  the  Ocala  speci- 
mens. Material  from  additional  localities  will  be  needed  to  determine  whether 
the  difference  is  attributable  to  geographic  distribution  or  merely  to  different 
local  environmental  conditions. 

The  coloration  is  almost  identical  with  that  of  davisi,  the  only  noteworthy 
feature  being  the  postocular  dark  bands  in  the  female.  This  band  averages 
narrower  and  is  rarely  continued  beyond  the  principal  sulcus  in  the  females 
from  Woodville  and  Carrabelle.  In  the  eight  females  from  Ocala  it  is  decidedly 
broader,  but  shows  no  irregularities  of  its  ventral  margin  or  mesa!  pale  marking, 
as  it  does  when  developed  to  this  degree  in  davisi. 

The  three  immature  females  at  hand  from  Woodville  are  solidly  greenish 
yellow,  with  face  and  disk  of  pronotum  weakly  suffused  in  two,  but  showing 
no  trace  of  postocular  bars.  These  are  from  the  series  showing  greater  reces- 
sive coloration  and  immatures  from  Ocala  would  probably  show  the  same 
features  found  in  davisi. 

Specimens  Examined:  84;  36  males,  45  females  and  3  immature  females. 

Florid.\  :  Woodville,  Carrabelle  and  Ocala. 

A  series  of  twenty  eight  males  and  thirty  four  females  from 
Woodville,  bearing  the  same  data  as  the  type,  are  designated 
paratypes.  The  entire  series  was  taken  between  September  1 
and  19,  1915  and  1917,  by  Rehn  and  Hebard. 
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The  species  was  found  common  in  sandy  long-leaf  pine,  Pinus 
palustris,  flatwoods  among  dwarf  oaks  and  oak  shoots  at  Wood- 
ville;  very  few  in  scrub  oaks  and  oak  shoots  on  flat  sandy  soil  at 
Carrabelle,  and  few  in  oak  clumps  at  from  two  to  five  feet  from 
ground  at  Ocala,  in  an  environment  verj-  similar  to  that  of  Wood- 
ville.  The  species,  like  davisi,  is  thamnophilous,  not  rapid  in 
movements,  but  extremely  powerful  in  leaping  and  unusually 
able  in  hiding  in  the  oak  undergrowth  to  which  it  is  peculiar. 

HESPEROTETTIX   Scudder 

The  species  of  this  genus  are  extremely  difficult  to  define 
properly.  The  male  genitaha,  of  such  great  diagnostic  impor- 
tance in  so  many  species  of  the  Melanopli,  show  no  differences  of 
value  between  many  of  the  species.  Moreover,  features  of  colora- 
tion afford  important  factors  in  separating  certain  species,  though 
in  some  a  decided  amount  of  color  variation  occurs.  Virtually 
all  the  color  variation  within  a  species  is  attributable  to  intensi- 
fication and  recession  of  the  color  pattern,  but  it  is  clear  that, 
with  this  in  mind,  great  care  must  be  exercised  in  attributing 
specific  diagnostic  values  to  features  of  coloration.  Furthermore 
it  is  apparent  that  great  reduction  in  the  organs  of  flight  consti- 
tute a  valid  reason  for  separating  more  than  one  species  from  a 
long-winged  species  showing  very  slight  additional  differences, 
though  in  other  genera  of  the  Melanopli  {Melanoplus,  Den- 
drotettix)  species  occur  in  which  both  these  conditions  are  found, 
in  some  being  ascribable  to  nothing  more  than  individual  varia- 
tion. 

We  admit  that  the  features  used  below  are  in  some  cases  not 
as  satisfactory  as  could  be  desired,  but  their  sum  total  shows  an 
insect  widely  different  in  general  appearance  from  its  nearest 
allies.  We  are  confident  that  future  studies  in  the  chromosomes 
and  internal  anatomy  of  these  species  will  prove  them  far  more 
distinctive  than  might  be  supposed. 
Hesperotettix  gemmicula  new  species     (Plate  VIII,  fig.  15.) 

This,  the  smallest  of  the  Eastern  species  of  the  genus,  is  in  our 
opinion  the  handsomest  of  the  known  forms. 

Nearest  relationship  is  with  H.  osceola,  here  described,  under 
which  species  a  comparison  is  made.    These  species  belong  to  the 
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Pratensis  Group,  of  which  osceola  is  the  only  member  having 
greatly  reduced  tegmina  and  wings. 

Compared  with  H.  hrevipennis  (Thomas)  the  present  insect  is 
seen  to  average  smaller  and  more  slender,  the  medio-longitudinal 
pronotal  band  is  paler,  usually  paler  mesad  than  laterad,  the 
dark  marking  of  the  lateral  lobes  of  the  pronotum  is  very  broadly 
bordered  by  white  ventrad,  the  tegmina  reach  to  the  apex  of  the 
abdomen  or  slightly  beyond  and  are  green  except  for  a  longi- 
tudinal humeral  band,  the  caudal  femora  show  faintly  two  trans- 
verse bars  on  their  dorsal  surfaces  and  do  not  have  their  external 
faces  washed  with  pink. 

Type. —  cf  ;  Carrabelle,  Franklin  County,  Florida.  September 
2  to  3,  1915.  (Rehn  and  Hebard.)  [Hebard  Collection,  Type 
No.  481.] 

Size  small  for  the  genus,  form  slender.  Eyes  very  slightly  more  prominent 
and  showing  a  less  decided  difference  between  length  and  width  than  in 
hrevipennis.  Medio-longitudinal  dorsal  band  of  pronotum  not  solidly  pink, 
the  median  portion  distinctly  paler  than  the  margins.  Dark  bar  of  prozonal 
portion  of  lateral  lobes  solid  in  coloration,  the  ventral  border  of  this  bar  white  and 
a})out  equally  Ijroad  (in  a  few  specimens  of  the  series  narrower,  this  feature  then 
showing  no  difference  from  hrevipennis) .  Tegmina  and  wings  fully  developed, 
as  in  H.  pratensis  Scudder,  extending  nearly  to  apices  of  caudal  femora  (in  the 
males  at  hand  varying  slightly,  minimum  extending  to  apex  of  abdomen, 
maximum  to  apices  of  caudal  femora).  Tegmina  distinctively  colored;  dorsal 
and  lateral  fields  green  except  for  a  broad  longitudinal  humeral  band  of  pink 
(the  dorsal  portion  of  this  band  in  the  lateral  field  usually  darkened) .  Genitalia 
of  the  same  general  type  as  found  in  pralcnsis  and  brevipentds;^''  eerci  alone 
differing  in  being  narrow  and  of  subequal  width  in  distal  half,  moderately 
incurved  in  this  portion,  with  apex  sharply  rounded.  Prosternal  spine  shorter 
and  stouter  than  in  hrevipennis,  tapering  more  rapidly  in  distal  portion  to  the 
sharply  rounded  apex.  Antennae  and  l)road  annuli  of  cephalic  and  meditui 
femora  similar  to  hrevipennis,  except  that  they  are  not  as  brilliantly  colored. 
Caudal  femora  green,  the  pregenicular  pinkish  annulus  distinct  (but  indi- 
vidually variable,  and  obsolete  in  a  few  specimens  at  hand) ;  dorsal  surface  pale 
green  with  two  weak  but  distinct  broad  transverse  bands  of  darker  green  '* 
and  showing  no  trace  of  pink  along  the  external  margin  as  is  characteristic  of 
brei'ipennis;  external  surface  green  (never  washed  with  pink  as  in  hrevipennis); 
dorsal  half  of  lateral  portions  of  genicular  areas  black  as  in  hrevipennis. 

"  In  the  present  genus  slight  individual  variation  in  the  form  of  the  subapioal 
tubercle  of  the  male  subgenital  plate  occurs. 

'8  These  bands  are  exceedingly  delicate  and  in  poorly  dried  material  might 
easily  be  obscured.     No  trace  of  such  marking  ever  occurs  in  hrevipennis. 
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Allotype. —  9  ;  same  data  as  male.     [Hebard  Collection.] 

Agrees  with  type  except  in  the  following  features.  Size  larger,  form  slightly 
more  robust  (averaging  decidedly  smaller  and  more  slender  than  in  females  of 
brevipennis) .  Diagnostic  features  of  coloration  as  given  for  male,  except  that 
the  medio-longitudinal  dorsal  stripe  of  the  pronotum  is  proportionately  nar- 
rower (normally  for  the  series,  but  in  a  few  specimens  proportionately  fully  as 
wide  as  in  the  male  and  unicolorous,  not  paler  mesad  than  laterad),  and 
longitudinal  humeral  band  of  the  tegmina  proportionately  much  narrower,  so 
that  more  of  the  surface  of  the  insect  is  green.  Ovipositor  valves  normal  for 
the  genus. 

Measurements  {in  millimeters) 


Type. 

Length  of 
body 

15.2 

Length  of 
pronotum 

3.9 

Width  of 
pronotum 
2 

Length  of 
tegmen 

10.8 

Length  of 
caudal 
femur 

9.5 

Par  at  y  pes  (4). 

14.5-15.3 

3.7^ 

1.9-2 

9.7-11.5 

9.2-10.2 

Pensacola,  Florida 

(4). 

9 
Allotype. 

14.5-15.5 

3.6-4.1 

1.9-2.2 

11.7-13 

8.8-10.4 

17.9 

4.8 

2.7 

11.9 

11.7 

Puratypes  (6). 

16.8-20.8 

4.1-4.8 

2.3-2.7 

11.4-12.8 

10.2-12 

Pensacola,  Florida 

(7). 

18.2-23.3 

4.8-5.7 

2.7-3.1 

14.6-15.5 

11.2-12.8 

The  Pensacola  series  shows  no  difference  from  that  from  Carra- 
belle,  except  in  the  slightlj^  but  distinctly  longer  tegmina  and 
wings  and  in  a  greater  size  variation  between  the  extremes. 
This  species  occurs  in  very  dry  environment  and  at  Pensacola 
was  taken  at  two  widely  separated  situations,  the  optimum 
examples  coming  from  the  less  extreme  of  these.  The  Carra- 
belle  examples  were  all  taken  over  an  area  showing  the  extreme 
condition  of  drjmess  and  much  more  exposed  to  storms  than  at 
the  points  about  Pensacola  where  the  insect  was  collected.  It 
would  appear  from  the  evidence  that  local  environmental  condi- 
tions explain  all  the  size  variation  which  occurs,  while  it  is 
probable  that  the  slight  reduction  in  tegminal  length  is  a  response 
to  the  more  exposed  and  wind-swept  character  of  the  coast  at 
Carrabelle. 

Head  courge  green,  usually  with  a  very  small  black  marking  extending 
ventrad  from  the  lower  margin  of  the  eye.  Eyes  metalhc  cinnamon  brown. 
Antennae  vinaceous-rufous.  Pronotum  courge  green;  with  a  medio-longitu- 
dinal band,  which  is  flesh  color  with  lateral  margins  heavily  but  narrowly 
suffused  with  cameo  brown;  lateral  lobes  with  a  broad  blackish  band,  slightly 
ascendent  cephalad,  which  extends  caudad  to  the  principal  sulcus  and  is 
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bordered  ventrad  by  a  band  of  white  of  about  equal  width.  Other  lateral 
portions  of  thorax  courge  green;  the  meso-episternum  ventrad  with  a  blotch  of 
vinaceous-russet,  deepening  in  color  mesad;  the  meta-episternum  occupied  by 
a  broad  oblique  white  marking,  margined  above  and  below  with  black.  Teg- 
mina  courge  green  with  a  broad  longitudinal  humeral  band  of  congo  pink, 
this  much  suffused  with  cameo  brown  toward  the  dorsal  margin  of  the  lateral 
field.  Abdomen  dull  green  yellow,  the  dorsal  segments  margined  laterad  with 
white.  Cephalic  and  median  limbs  courge  green,  their  femora  almost  com- 
pletely occupied  by  very  broad  bands  of  salmon-orange  to  orange-rufous. 
Caudal  femora  (usually)  showing  a  broad  pregenicular  annulus  of  orange- 
rufous;  dorsal  surface  courge  green  with  two  broad  transverse  bars  of  slightly 
darker  shade;  external  face  light  hellebore  green  paling  to  courge  green  proxi- 
mad  with  ventral  margin  of  same  color  as  ventral  surface,  bright  chalcedony 
yellow;  dorsal  half  of  lateral  portions  of  genicular  areas  black.  Caudal  tibiae 
lumiere  blue.  The  variation  in  the  series  of  the  more  important  features  of 
coloration  is  given  with  the  original  description. 

Specimens  Examined:  23;  9  males  and  14  females. 

Florida:  Big  Bayou  near  Pensacola,  Pensacola  and  Carrabelle. 

A  series  of  four  males  and  six  females,  in  addition  to  the  type 
and  allotype,  bearing  the  same  data,  are  designated  paratypes. 
The  entire  series  was  taken  between  August  28  and  Sept('ml)er  2, 
1915  by  Rehn  and  Hebard. 

The  species  is  peculiar  to  very  sandy  areas;  at  Big  Bayou  it 
was  found  occasional  in  a  bushy  low  sand-loving  plant,  at  Pensa- 
cola very  scarce  among  the  undergrowth  of  scant  grasses  and 
sand-loving  plants  in  forest  of  long-leaf  and  small  sand  pines.  At 
Carrabelle  very  few  were  taken  through  the  low  bushes  of  the 
sand  dune  areas,  which  are  covered  heavily  with  arcnicolous  shrubs 
and  bushes  and  some  scrubby  pine  and  oaks.  Only  with  particu- 
lar effort  was  it  possible  to  secure  the  series.  Heavy  beating  was 
found  to  be  the  most  productive  method. 

Hesperotettix  osceola'^  new  species     (Plate  \'I1I,  fig.  lO.) 

This  species  is  closely  related  to  //.  (icnnnicitUt,  here  described, 
but  is  readily  separated  by  the  very  al)breviate  tegiiiina  which  in 
length  average  near  that  of  the  pronotum.  Additional  features 
of  difference  are:  the  normally  iuutowcm'  dark  iiKuking  of  the 
lateral  lobes  of  the  pronotum,  with  white  marginal  marking  ven- 
trad usually  not  reduced  and  the  unicolorous  dorsal  surfaces  of 
the  caudal  femora. 

"  War  chief  of  the  Seminole  Indians  in  Florida. 
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The  similarity  in  general  type  of  color  pattern,  particularly 
that  of  the  tegmina,  shows  the  affinity  of  these  species  and  dis- 
tinguishes them  from  the  other  species  of  the  Pratensis  Group. 

Type. —  cT ;  Ocala,  Marion  County,  Florida.  September  19, 
1917.     (Rehn.)     [Hebard  Collection,  Type  No.  482.] 

Agrees  with  the  type  of  gemmicula  except  in  the  following  features.  Size 
(averaging  in  series)  larger;  form  slender,  slightly  more  robust  than  in  gemmi- 
cula. Dark  bar  of  prozonal  portion  of  lateral  lobes  of  pronotum  narrow  and 
solid  in  coloration,  the  ventral  border  of  this  bar  white  (as  broad  in  the  type, 
twice  as  broad  or  slightly  more  than  twice  as  broad  as  the  bar  in  the  other 
specimens).  Tegmina  greatly  reduced,  appreciably  shorter  than  pronotum 
(varying  in  series  to  very  slightly  longer  than  pronotum),  slightly  overlapping; 
form  broad  ovate,  the  dorsal  field  being  distinctly  defined  from  the  lateral 
field.  Tegmina  distinctively  colored,  as  in  gemmicula;  dorsal  and  lateral  fields 
green  except  for  a  rather  broad  longitudinal  humeral  band  of  pink,  the  dorsal 
portion  of  this  band  in  the  lateral  field  darkened.  Genitalia  as  in  gemmicula, 
except  that  the  cerci  in  the  narrow  distal  portion  have  their  margins  feebly 
convex.^"  Caudal  femora  green,  the  pregenicular  pinkish  annulus  broad  and 
distinct,  no  transverse  bands  occur  on  dorsal  surface  as  in  gemmicula,  or  pink 
suffusion  on  external  face  and  external  margin  of  dorsal  surface  as  in  H. 
brevipenjiis  (Thomas). 

Allotype. —  9  ;  taken  in  coitu  with  type.  [Hebard  Collection.] 
Agrees  with  type  except  in  the  following  features.  Size  much  larger,  form 
more  robust.  Diagnostic  features  of  coloration  as  given  for  the  male,  except 
that  the  medio-longitudinal  dorsal  stripe  of  the  pronotum  is  decidedly  broader, 
pale,  with  very  dark  margins  and  is  continued  on  the  abdomen  to  near  its 
apex.    Ovipositor  valves  normal  for  the  genus. 

Measurements  {in  millimeters) 


& 

Length 
of 

Length 
of 

Width 
of 

Length 
of 

Width 
of 

Length 
of  caudal 

body 

pronotum  pronotum  tegmen 

tegmen 

femur 

Type. 

, 

IS.. 5 

4.7 

2.4 

4 

2.3 

11.7 

Paratype. 

9 
Allotype. 

16.1 

4.2 

2.2 

3.8 

2.3 

11.7 

24.. 5 

5.7 

3.3 

4.7 

3.1 

14.3 

Paratype. 

24.2 

.5.  7 

3.3 

5.8 

3.5 

15 

De  Leon  Springs, 

Florida. 

21.4 

.5.1 

3.1 

4.8 

2.9 

13.2 

The  coloration  and  color  pattern  of  this  insect  shows  no  impor- 
tant differences  from  that  of  gemmicula.  It  is  possible  that  this 
insect  may  eventually  prove  to  be  a  geographic  race  of  that 

-0  In  this  genus,  showing  so  little  differentiation  in  the  simple  type  of  cerci» 
we  believe  that  frequent  slight  individual  variation  will  be  found  to  occur  and 
that  such  difference  as  here  given  may  prove  to  be  of  very  little  diagnostic 
value. 
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species,  but  we  have  no  evidence  of  this  as  j^et.  We  suggest  this 
since  a  very  similar  condition  in  H.  giUettei  is  clearly  only  of 
geographic  racial  value  in  that  case,  as  treated  below. 

Specimens  Examined:  6;  2  males  and  4  females. 

Florida  :  Ocala  and  De  Leon  Springs. 

A  male  bearing  the  same  data  as  the  type  and  a  female  taken 
the  following  day  by  Hebard  are  designated  paratypes.  The 
series  was  taken  between  September  8  and  20,  1917  by  Rehn 
and  Hebard.  The  species  was  exceedingly  scarce,  very  long 
search  on  four  days  having  been  made  to  secure  the  six  examples. 
It  was  evident  that  the  date  was  very  late  for  this  species,  as  three 
of  the  specimens  when  taken  had  each  lost  one  of  the  caudal 
limbs. 

Like  gemmicnia  the  species  was  found  peculiar  to  very  sandy 
areas.  At  De  Leon  Springs  one  individual  was  beaten  from  a 
dwarf  oak  in  a  wide  sand  scrub  area,  the  other  from  dwarf  oaks, 
bay  cedar  and  other  bushes  more  than  a  mile  distant  in  the  sand 
scrub.  At  Ocala  the  four  specimens  were  secured  in  sandy  flat- 
woods  by  beating  the  undergrowth,  which  was  composed  of  a 
leguminous  plant  and  bunch  grass. 

Hesperotettix   nevadensis  termius-'   new  geographic  race      (Plate   VIII, 
Hg.   17.j 

This  geographic  race  is  based  on  a  condition  showing  greatly 
reduced  tegmina  and  wings,  developed  over  an  apparently 
restricted  area  of  the  species'  distribution.  Comparable  with 
this  is  Melanoplus  occidentalis  hrevipennis  Bruner.^-  In  both  these 
species  such  a  condition  is  constant  over  a  certain  area,  elsewhere 
in  their  distribution  never  being  found-^;  in  the  present  species 
intermediates  from  the  regions  of  intergradation  with  nevadensis 
gillehei  are  at  hand.-'*    It  is  possiV)le  that  H.  oticeoUi,  may  prove  to 

-'  From  T€pfxios  =  \ii^i;  as  showing  the  highest  specialization  in  this  species. 

2-  Described  as  Jlabellifcr  bi'evipennis.  We  find  \I cUntoplnn  jlahcllifcr  Scudder 
to  be  an  absolute  sj^nonym  of  Melanoplus  occidentaiis  (Thomas). 

-^  We  would  note  that  in  the  normallj'  short-winged  Melanoplus  scudileri 
(I'hler)  a  long-winged  condition  is  found, .though  very  rarely.  In  tliat  species 
the  structure  of  the  tegmina  shows  that  sucli  a  condition  is  wholly  attril)Utal)Ie 
to  individual  reversion  to  the  i)riiiiitivc  ty])e,  and  should  in  no  way  receive 
nominal  recognition. 

-''Without  the  large  series  at  hand  it  would  !>(>  impossible  to  dctcrniiiic  tlie 
correct  value  of  the  features  shown  liy  tlic  present  material. 
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be  a  similar  race  of  H.  gemmicula,  both  species  here  described, 
but  we  have  no  evidence  as  to  this,  and  it  is  clear  that  H.  floriden- 
sis  Morse  is  similarly  derived -from  a  common  stock  with  H. 
speciosus  (Scudder),  though  still  further  specialized  and  no  ques- 
tion of  its  specific  validity  now  being  possible. 

The  present  species  is  a  member  of  the  Viridis  Group,  and  H. 
gillettei  Bruner  represents  another  geographic  race  widely  dis- 
tributed over  the  central  Rocky  Mountain  region. 

We  have  discussed  this  question  as  to  values  of  tegminal 
differentiation  here,  to  show  how  absolutely  essential  it  is  to 
judge  each  case  separately.  Dogmatic  treatment  is  utterly 
impossible. 

Type. —  &;  Milford,  Beaver  County,  Utah.  Elevation  4900 
feet.  September  5,  1909.  (Rehn  and  Hebard.)  [Hebard  Col- 
lection, Type  No.  483.] 

Agrees  fully  with  the  type  of  nevadensis  gillettei  except  in  the  following 
characters.  Size  (averaging  in  series)  smaller.  Tegmina  grea:tly  reduced, 
slightly  shorter  than  pronotum,  sHghtly  overlapping,  somewhat  truncate 
distad;  tegminal  form  broad  ovate,  the  dorsal  field  being  distinctly  defined 
from  the  lateral  field. 

The  type  is  yellowi.sh  bro\Aii  in  general  coloration,  the  color  pattern  is  dis- 
cussed below. 

Allotype. —  9  ;  same  data  as  type.     [Hebard  Collection.] 

This  specimen  agrees  fully  with  the  type  except  in  the  following  features- 
Size  larger.  Tegmina  broadly  quadrato-ovate,  due  to  the  somewhat  greater 
distal  truncation;  separated  from  each  other  by  a  brief  interspace. 

The  allotype  Ls  brilUantly  colored,  with  color  pattern  intensive  as  discussed 
below.    General  coloration  dull  green-yellow  (a  bright  color). 

Measurements  {in  millimeters) 

Type. 
Paratype. 
Caliente,  Nevada 

(4).  12.9-1.3  3.1-.3.2       3.8-3  1.5-1 


Length  of 
body 

Length  of 
pronotum 

Length  of 
tegmen 

Width  of 
tegmen 

Length  of 
caudal 
femur 

13.5 

3.2 

3.1 

1.8 

8.4 

13.8 

3.6 

3.1 

1.8 

8.2 
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Measurements  {in  millimeters) — continued 


9 

Length  of 
body 

Length  of 
pronotum 

Length  of 
tegmen 

Width  of 
tegmen 

Length  of 
caudal 
femur 

Allotype. 

19.7 

4.3 

3.7 

2.2 

9.7 

Paratypes  (o). 

17.1-20.4 

3.9-4.5 

3.1-4.5 

2-2.5 

9.4-10 

Crestline,  Nevada 

(1). 

19 

4.1 

3.3 

2.1 

9.8 

Caliente,  Nevada 

(2). 

19.5 

4.2-4.3 

5.4-5.9 

2.3 

10.1-10.2 

The  Caliente  series  is  atypical  in  having  the  tegmina  lanceolate 
rather  than  truncate  distad,  these  organs  in  the  females  being 
distinctly  more  elongate.  This  is  clearly  a  slight  divergence 
toward  the  condition  of  the  typical  race. 

Several  specimens  of  nevadensis  gilledei  from  Tintic,  Utah,  on 
the  other  hand,  show  divergence  toward  the  present  race  in 
having  the  tegmina  reduced,  decidedly  variable  in  the  series, 
proving  that  locality  to  be  in  the  area  of  intergradation." 

Coloration. — A  brilliant  green  and  a  yellowish  brown  phase  of  coloration  are 
found  in  nevadensis  termius.  In  the  most  vividly  green  individuals  the  color 
pattern  shows  its  maximum  intensification.  The  head  has  two  postocular  and 
one  subocular  whitish  line  on  each  side,  the  more  dorsal  of  the  postocular  bars 
margining  the  eyes  in  the  occipital  region,  which  region  also  has  a  pale  medio- 
longitudinal  suffusion.  The  pale  medio-longitudinal  band  of  the  pronotum  is 
conspicuous,  dark  margined,  and  so  continued  to  near  the  abdominal  apex. 
The  pronotal  lateral  lobes  have  a  pale  band  above  and  below  the  dark  marking. 
The  tegmina  are  green,  dark  along  the  costal  margin,  with  a  weakly  defined 
pale  line  above  this  and  another  near  the  sutural  margin.  The  caudal  femora 
have  the  pregenicular  pink  annulus  decided,  the  dorsal  surface  pale  and 
(normally)  with  two  slightly  darker  transverse  bands  weakly  defined,'^  the 
external  face  rather  dark  green  with  a  narrow  pale  ventral  border  of  the  same 
greenish  yellow  as  the  ventral  surface. 

In  the  remaining  specimens  this  type  of  coloration  is  found,  l)ut  the  markings 
are  variously  less  striking  and  blurred.  Comparison  with  series  of  nevadensis 
gillettei  shows  the  coloration  of  that  race  to  be  very  similar,  specimens  nearly 
identical  with  each  individual  here  examined  being  obtainable.  In  that  race, 
however,  the  large  majority  are  of  a  rich  brown  color  phase  with  color  pattern 
intensive,  and  nearly  all  have  the  dorsal  marginal  l)and  of  the  lateral  loltos  of 
the  pronotum  broader  and  extentling  over  the  lateral  j)ortions  of  the  pronotal 
disk. 

-5  One  specimen  has  fully  caudate  tegmina,  a  condition  not  shown  in  any 
other  example  of  the  considerable  series  of  nevadensi.H  before  us. 

-^  In  nevadensis  nevadensis  these  bands  are  normally  strongly  tlefined,  in 
nevadensis  gillettei  they  are  normally  obsolete. 
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Specimens  Examined:  15;  6  males  and  9  females. 
Utah:  Milford. 

Nevada:  Crestline  and  Caliente  in  Lincoln  County  (material  from  the  latter 
locality  somewhat  atypical). 

A  series  from  Milford,  of  one  male  taken  September  18,  1908, 
by  J.  C.  Bradley  and  five  females  bearing  the  same  data  as  the 
type  and  allotype,  are  designated  paratypes.  All  but  the  speci- 
men referred  to  above  were  taken  by  Rehn  and  Hebard  between 
September  3  and  5,  1909. 

The  species  was  found  very  scarce  in  weedy  areas  of  valley 
bottoms  at  Milford  and  Cahente,  particularly  in  a  yellow-flowered, 
feathery,  green  plant  of  the  daisy  family,  growing  solidly  waist- 
high  over  large  areas.  Every  effort  was  made  to  secure  a  good 
representation,  the  material  being  obtained  by  long  and  contin- 
uous beating.  Earlier  in  the  season  the  insect  is  probably  more 
numerous. 

ARGIACRIS-7   new  genus 

This  monotypic  genus  is  placed  after  Asenioplus  and  before 
Bradynotes  in  linear  arrangement.  In  general  appearance  closest 
resemblance  is  found  to  Bradynotes,  but  from  that  genus  it  is 
readily  separated  by  the  pronotum  which  has  the  disk  distinct 
from  the  lateral  lobes,  but  showing  no  acute  marginal  carina  on 
each  side  and  the  caudal  margin  obtuse-angulate  produced,  by 
the  presence  of  very  broadly  lanceolate  tegmina,  and,  in  the 
female,  by  the  f ulh'  exposed  ovipositor  valves.  In  this  last  feature 
it  agrees  rather  with  Asenioplus.  Though  the  produced  caudal 
margin  of  the  pronotum  distinguishes  this  genus  from  the  genera 
following  Melanoplus,  viz. — Dendrotettix,  Podisma,  Asenioplus 
and  Bradynotes,  the  general  character  of  its  robust  structure, 
broad  vertex,  small  eyes  and  general  character  of  male  genitalia 
show  that  it  belongs  with  these  genera  and  not  with  Melanoplus 
and  allied  genera. 

Genotype. — Argiacris  rehni  new  species. 

Generic  Characters. — Form  verj^  stout.  Head  as  in  Bradynotes. 
Interocular  space  wide;  vertex  blunt;  eyes  small,  very  much 
shorter  than  cheeks.  Pronotum  with  disk  rounding  rather 
broadl}^  into  lateral  lobes,  caudal  margin  obtuse-angulate  pro- 
duced.   Abbreviate  but  broad  tegmina  present.     Male  genitalia 

"From  dp7t6y=slow  and  dKpis=grasshopper. 
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of  general  type  found  in  Brarlynofes,  small  furcula  present  as  in 
two  of  the  species  of  that  genus.  Female  ovipositor  valves  fully 
exposed. 

Argiacris  rehni^*  new  species     (Plate  VIII,  fig.  18.) 

This  distinctive  insect  is  obscurely  colored,,  except  for  the  bril- 
liant pink  of  the  internal  faces  of  the  caudal  femora  ventrad  and 
of  the  caudal  tibiae. 

Type. —  cT  ;  Livingston,  Park  County,  Montana.  Elevation, 
5000  feet.  July  29,  1909.  (Rehn  and  Hebard.)  [Hebard  Col- 
lection, Type  No.  480.] 

Size  large,  form  very  robust.  Head  with  interocular  space  half  as  wide  as 
length  of  one  of  the  eyes;  eye  small,  moderateh-  protuberant,  three-quarters 
as  long  as  cheek.  Pronotum  with  disk  moderateh'  convex;  medio-longitudinal 
carina  weakly  defined  only  on  metazona;  transverse  sulci  not  deep;  caudal 
margin  broadh'  obtuse-angulate  produced  with  apex  broadly  rounded.  Teg- 
mina  very  broadly  lanceolate,  considerablj-  shorter  than  pronotimi,  sutural 
margins  attingent  proximad  (in  the  series  varying  from  slightly  overlapping 
to  separated  by  a  brief  interval),  apices  acute  and  sharply  rounded.  Furcula 
represented  by  two  minute  rectangulate  projections  with  angles  rounded, 
separated  l>y  a  space  slightly  wider  than  one  of  these  projections.  Supra-anal 
plate  simple,  triangularly  shield-shaped,  lateral  margins  convergent  and  feebly 
convex  to  the  rather  acute  apex;  surface  concave  each  side  of  the  medio- 
longitudinal  sulcus,  which  is  bounded  bj-  rather  decided  lateral  carinae  to  near 
the  apex  of  the  plate.  Cercus  simple,  about  two  and  one-half  times  as  long 
as  basal  width,  tapering  decidedly  in  proximal  half,  distal  half  showing  a 
moderate  flexure  dorsad,  widening  very  feebly  then  very  slightlj-  and  gradually 
narrowing  to  the  broad,  rounded  apex.  Subgenital  plate  of  the  general  t\-pe 
usual  in  Bradynotes,  but  with  an  acute-conical  projection  meso-dorsad  on  the 
free  margin.  Prosternal  spine  short,  heavj',  acute-conical.  Interspace  between 
mesosternal  lobes  distinctly  longer  than  least  (proximal)  width.    Limbs  robust. 

Allotype. —  9  ;  same  data  as  type.  [Hebard  Collection.] 
Similar  to  male  except  in  the  following  features.  Size  larger,  form  more 
roi)ust.  Interocular  space  with  width  about  two-thirds  length  of  eye.  Eye 
about  three-fifths  as  long  as  cheek.  Tegmina  separated  by  a  brief  interval 
(width  of  this  interval  individually  moderately  variable).  Ovipositor  valves 
fulh-  exposed.  Prosternal  spine  very  short  and  heavy,  with  apex  acute  and 
sharply  rounded.  Interspace  between  mesosternal  lobes  with  length  contained 
about  one  and  one-third  times  in  least  width. 

^^  In  honor  of  our  friend  and  fellow-worker,  Mr.  James  A.  G.  Rehn,  for  whom 
both  personally  and  scientifically  we  have  the  highest  regard. 
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Type. 

Length  ol 
body 

22.3 

Measurements  {in  millimeters) 

Width  of 
■       Length  of        disk  of        Length  of 
pronotum     pronotum       tegmen 

5.5            3.4            4.9 

Width  of 
tegmen 

3.3 

Length  of 
caudal 
femur 

11.9 

Paratypes 

(6). 
9 
Allotype. 
Paratypes 

(2). 

16.9-21. 

8     5.2-5.4 

3.3-3.4 

4.8-5.3 

3.1-3.3 

11.2-11.8 

27.4 
28.7-29. 

6.3 
4     6.3-6.2 

4.6 

4.7-4.8 

5.4 
6-5.8 

4 
3.8-3.9 

12.3 
12.1-12.2 

General  coloration  snuff  brown;  paler  on  face,  there  buffy,  darker  on  occiput 
and  dorsum  of  pronotum,  there  tinged  with  sepia.  Eyes  verona  browTi.  An- 
tennae mikado  brown.  Underparts  clay  color.  Caudal  femora  with  two  broad 
transverse  blackish  bands  on  dorsal  surface,  the  first  continued  on  the  external 
face  and  running  obliquely  proximad  half  way  across,  the  more  distal  crossing 
the  external  face  vertically,  there  broader  but  more  obscure.  Caudal  tibiae  and 
ventral  face  of  femora  brilliant  jasper  red. 

Little  color  variation  is  shown  by  the  series,  in  the  paler  examples  the  gen- 
eral color  is  slightl}'  lighter  and  the  transverse  dark  bands  of  the  dorsal  surfaces 
of  the  caudal  femora  are  not  continued  on  the  external  faces. 

In  addition  to  the  type  and  allotype,  a  series  of  six  males  and 
two  females,  bearing  the  same  data,  are  designated  paratypes. 

This  series  w^as  captured  on  the  ridge  of  a  slope  of  a  bare  hog- 
back showing  numerous  cherty  exposures.  The  ground  there 
showed  rather  scant  vegetation  with  tufts  of  a  peculiar  woolly 
plant  all  about.  Careful  and  intensive  collecting  was  necessary 
to  secure  the  ten  specimens,  apparently  members  of  a  single  colony, 
taken  over  a  very  restricted  area. 
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Explanation  of  Plate  VIII 

Fig.     1. — Gymnoscirtetes  piisillus  Scuddor.     Supra -anal  plate  of  male  (lype) 

Jacksonville,  Florida.     (X  21) 
Fig.    2. — Gymnoscirtetes  pusillus  Scudder.     Outline  of  cercu.s  of  male  (type) 

Jacksonville,  Florida.     (X32) 
Fig.    3. — Gymnoscirtetes  pusillus  Scudder.    Caudal  view  of  subgenital  plate  of 

male  {type).    Jacksonville,  Florida.     (X  21) 
Fig.    4. — Gymnoscirtetes  morsel  new  species.    Supra-anal  plate  of  male  {type). 

(X21) 
Fig.    5. — Gymnoscirtetes  morsei  new  species.    Outline  of  cercus  of  male  {type). 

(X32) 
Fig.    6. — Gymnoscirtetes  morsei  new  species.    Caudal  view  of  subgenital  plate 

of  male  {type).     (X  21) 
Fig.    7. — Phaulotettix  eurycercus  nevi- species.    Cercus  of  male  (/^/pe)-     (X  25) 
Fig.    8. — Phaulotettix  eurycercus  new  species.    Caudal  view  of  subgenital  plate 

of  male  {type).     (X  12) 
Fig.    9. — Phaulotettix  compressus  Scudder.    Outline  of  cercus  of  male.    Uvalde, 

Texas.     (X  25) 
Fig.  10. — Chloroplus  cactocaetes  new  genus  and  species.    Cercus  of  male  {type). 

(X22) 
Fig.  11. — Paraidemona  latifurcula  new  species.     Dorsal  view  of  supra-anal 

plate  and  preceding  segment  of  male  {type).     (X  15) 
Fig.  12 .—Paraidemona  fratercula   new   species.      Dorsal   view   of  supra-anal 

plate  and  preceding  segment  of  male  {type).     (X  15) 
Fig.  13. — Eotettix  davisi new  species.    Outline  of  cercus  of  male  {type).     { X  25) 
Fig.  14. — Eotettix  quercicola  new  species.     Outline  of  cercus  of  male  {type). 

(X25) 
Fig.  15. —  Hesperotettix  gemmicula  new  s{)ecies.     Dorsal  view  of  caudal  fenuir 

of  male  {type).     (X  3) 
Fig.  16. —  Hesperotettix  osceola  new  species.    Dorsal  view  of  tegmen,  seen  from 

directly  above,  in  normal  position.     Paratype.     (X  6) 
Fig.  17. —  Hesperotettix  nevadensis  termins  new  race.     Dorsal  view  of  tegmen. 

seen  from  directly  above,  in  normal  position.     Paratype.     (X  6) 
Fig.  18. — Argiacris  rehni  new  genus  and  species.     Dorsal  view  of  male  {type). 

{X2h) 
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THE  EVOLUTION  OF  THE  ABDOMINAL  PATTERN 
IN  TABANIDAE  (DIPTERA)' 

BY    WERNER    MARCHAND 

There  are  certain  acknowledged  and  well-known  principles  by- 
means  of  which  it  can  be  ascertained  whether  a  given  type  of 
pattern  is  primitive  or  derived,  and  by  which,  among  a  number 
of  given  patterns,  the  most  primitive  of  them  may  be  determined. 
A  form  in  which  the  same  elements  of  pattern  are  repeated  on 
all  segments  of  the  abdomen,  and  in  the  same  relative  position 
on  each  of  them,  will  be  considered  more  primitive  than  a  form 
where  this  same  pattern  is  found  only  on  one  or  a  few  of  the  seg- 
ments while  the  others  ai'e  of  uniform  color,  or  show  a  different  pat- 
tern. In  the  internal  as  well  as  in  the  external  anatomy  of  the 
segments  we  possess  numerous  instances  of  a  specialized  devel- 
opment of  single  segments,  a  character  which  is  always  con- 
sidered as  derived  or  secondary.  In  general,  though  not  in  all 
cases,  we  will  then  have  to  assume  that  characters  which  poten- 
tially existed  in  all  segments,  have  been  preserved  and  further 
specialized  only  in  certain  of  them,  while  in  the  others  every 
trace  of  them  has  disappeared.  Or  it  may  be  that  the  specializa- 
tion of  originally  equal  elements  took  place  in  divergent  direc- 
tions. In  the  case  of  abdominal  patterns,  fusion  of  spots  may 
take  place  in  one  segment,  suppression  of  spots  in  others,  etc. 
The  second  characteristic  of  primitiveness  is,  consequently,  the 
homeotropic  isotropism  of  pattern,  as  we  may  call  it:  the  even 
distribution  of  the  elements  of  pattern  in  the  segment  and  on  the 
whole  abdomen,  relatively  to  size,  degree  of  pigmentation,  condi- 
tion, etc.,  of  these  elements.  If  the  elements  of  pattern  are  evenly 
distributed  over  the  segment,  or  its  dorsal  and  ventral  surface,  we 
are  confronted  with  a  more  primitive  condition  than  in  the  case 
of  an  uneven  pattern.  A  pattern  consisting  of  a  definite  number 
of  spots  of  the  same  size  and  in  equal  distance  from  one  another, 
is  more  primitive  than  a  pattern  consisting  of  large  spots  on  the 
median  line  and  small  or  no  spots  on  the  sides.  The  absence  of 
any  definite  pattern,  then,  will  always  have  to  be  considered 

1  From  the  Department  of  Animal  Pathology  of  the  Rockefeller  Institute  for 
Medical  Research,  Princeton,  N.  J. 
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as  a  derived  condition,  if  it  can  be  shown  that  existing  traces  or 
rudiments  of  pattern  are  themselves  the  remainders  of  a  derived 
type,  so  that  the  possibiHty  is  excluded  that  they  might  be  a  sort 
of  pattern  in  statu  nascendi.  If  patterns  appear  de  novo,  it  should 
be  assumed  that  they  will  appear  in  places  where  the  physiologi- 
cal conditions  for  their  appearance  are  in  evidence;  it  would  be 
astonishing  if  a  pattern  would  appear  as  the  result  of  a  number 
of  sinmltaneous  but  otherwise  entirely  unrelated  changes,  while 
by  a  single  change  in  the  germ  plasm  either  a  homogenous  colora- 
tion, or,  if  any  pattern,  a  more  or  less  isotropic  pattern  will  be 
developed,  showing  at  most  a  relationship  to  the  borders  of  the 
segments  or  other  preferential  localizations. 

These  principles  are  sufficient  to  classify  the  abdominal  pat- 
terns of  Tabanidae  as  to  their  phylogenetic  value  or  relative 
degree  of  evolutionary  specialization.  It  should  be  kept  in  mind, 
however,  that  here  no  classification  of  species  is  intended;  this 
would  be  entirely  impossible  on  such  basis,  as  often  male  and 
female  of  the  same  species  represent  divergent  types  of  pattern 
of  very  different  degree  of  specialization.  For  the  larger  groups, 
subgenera,  etc.,  often  a  certain  degree  of  specialization  is  char- 
acteristic, but  not  unfrequently  one  or  two  species,  or  one  sex  of 
a  species,  will  show  a  pattern  which  is  more  frequently  encount- 
ered in  another  systematic  category,  lower  or  higher  in  the  system, 
as  the  case  may  be. 

The  most  primitive  tj^pe  of  abdominal  pattern  which  I  was 
able  to  find  in  Tabanidae,  is  found  in  the  genus  Haematopota  and 
in  a  number  of  species  of  Tabanus  which  are  evidently  related  to 
Haematopota.  Tins  pattern  consists  of  alternating  dark  and 
light  elements  of  medium  size,  usually  five  light  spots  separated 
by  dark  on  each  segment,  so  that  a  light  spot  occupies  the  middle 
of  the  dorsal  side  of  each  segment,  while  two  others,  which  we 
may  call  the  sub-dorsal  and  lateral  spots,  occupy  the  sides.  One 
will  not  expect  to  find  everything  perfect  and  to  one's  wishes  in 
nature;  in  fact,  even  in  the  most  generalized  forms  of  which  I 
found  illustrations,  this  ideal  pattern  is  shown  slightly  modified, 
and  so,  especially  on  the  first  and  again  on  the  last  segments  of 
the  abdomen  in  the  example  of  Haematopota  hrunnescens  (fig.  1), 
an  African  species,  show  that  the  lateral  spots  are  preserved  only  on 
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segments  one  to  four,  while  on  segments  five  to  eight  they  have  been 
swallowed  by  the  dark  background.  Phenomena  of  this  kind  are 
so  frequently  observed  that  they  do  not  detract  anything  from 
the  soundness  of  the  assumption  that  the  five-spotted  segment 
represents  the  primitive  condition.  It  seems  that  processes  of 
reduction  of  pattern  always  begin  at  both  ends  of  the  abdomen, 
but  progress  more  rapidly  from  the  posterior  end  while  the  middle 
region  is  more  conservative.  On  the  other  hand  it  is  likely  that 
sometimes  in  a  fresh  specimen  the  presence  of  vestigial  spots  may 
be  ascertained  on  more  segments  than  in  dry  specimens  or  from 
illustrations. 

The  type  of  pattern  of  figure  1  is  met  with  quite  frequently  in 
the  genus  Haematopota,  and  all  the  varieties  of  forms  of  pattern 
in  Tabanidae  can  apparently  be  shown  to  be  onlj'  modifications 
of  this  Haematopota-type.  As  stated,  there  are  certain  species  of 
the  genus  Tabanus  in  which  this  pattern  occurs  in  identical  form. 
These  are  all  species  of  small,  at  most  medium  size,  among  them 
the  American  species  T.  pumilus,  spams,  vivax,  etc.;  it  seems 
that  this  group  comprises  the  smallest  of  all  known  Tabanidae. 
T.  sufis  (fig.  2),  an  African  species,  is  of  the  same  very  small  size 
and  appearance  as  H.  hrunnescens  (smaller  than  a  house-fly!),  and 
shows  in  its  venation  a  character  which  is  not  usually  encountered 
in  Tabanus,  but  forms  the  rule  in  Haematopota.  The  abdominal 
pattern  likewise  recalls  Haematopota.  Here  we  observe  a  tendency 
of  the  median  and  subdorsal  light  spots  to  become  enlarged,  the 
subdorsal  ones  placed  somewhat  ol)liquely,  and  the  median  ones 
assuming  a  triangular  shape  with  the  bases  of  the  triangles  rest- 
ing on  the  posterior  border  of  the  segments,  while  the  lateral 
spots  seem  to  have  shifted  to  the  upper  corner  of  the  segments. 
A  series  of  further  modifications  frequent  in  species  of  Tabanus  is 
already  indicated  here  in  its  initial  stages. 

T.  mordax  (fig.  3)  affords  an  example  where  the  lateral  spots 
have  wholly  disappeared;  it  is  this  condition  from  which  the 
three-banded  patterns  can-  be  derived,  inasmuch  as  the  spots  of 
neighboring  segments  tend  to  enter  a  relation  with  each  other  in 
order  to  form  bands  over  the  whole  length  of  the  abdomen.  In 
Tabanus  kingi  (fig.  4)  this  tendency  is  already  mark(Ml;  at  the 
same  time  in  segments  five  to  seven  a  further  reduction  has  taken 
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place,  in  so  far  as  here  the  subdorsal  spots  have  also  disappeared 
and  only  the  median  spots  remain.  In  Tabanus  lineola  (fig.  5) 
we  have  a  type  of  pattern  in  which  a  white  dorsal  longitudinal 
band  is  accompanied  by  two  black  bands,  and  these  border  again 
on  a  white  band  which  in  turn  is  bordered  by  dark.  This  pattern 
may  give,  as  the  case  may  be,  the  impression  of  three  white  bands 
bordered  by  black,  or  of  two  black  stripes  on  light  ground.  Fre- 
quently, as  in  T.  costalis,  and  in  T.  taeniola  (fig.  6)  the  lateral 
dark  areas  are  rather  light,  so  that  the  pattern  is  further  simpli- 
fied. The  dark  pigmentation  even  of  the  stripes  bordering  the 
median  light  band  may  be  rather  pale,  so  that  the  whole  effect  is 
one  of  light  coloration.  From  dark  gray  with  three  distinct 
white  stripes  bordered  by  black,  we  have  all  transitions  to  a  gen- 
eral olivaceous  yellow  color  with  a  pale  yellowish  white  stripe 
along  the  median  line,  bordered  by  grayish  color  hardly  darker 
than  the  surrounding  color. 

Another  type  of  modification  of  the  primitive  pattern  is  found 
when  the  median  light  spots  have  been  greatly  reduced  (T.  lasi- 
opthalmus,  fig.  7),  or  altogether  disappeared  (T.  dilaeniatus,  fig. 
14).  In  T.  lasiopthalmiis  rudiments  of  paired  black  elements  are 
visible  on  segments  three  to  five  and  rudinients  of  white  trian- 
gular spots  on  segments  three  to  four.  Excepting  these  spots, 
the  entire  median  stripe  is  lacking.  On  the  other  hand,  the  sub- 
dorsal spots  have  been  retained  on  most  segments  and  have  been 
greatly  enlarged  on  segments  one  and  two;  here  they  are  placed 
obliquely,  following  the  same  tendency  as  already  indicated  in 
T.  sufis  (fig.  2) ;  their  outer  contours  have  become  indistinct 
owing  to  the  diffusion  of  the  lateral  spots  in  their  dark  back- 
ground. The  disappearance  of  white  spots  on  a  dark  back- 
ground frequently  has  the  effect  of  lighting  up  the  background 
in  grayish  or  brownish  hues  of  indistinct  boundary,  and  it  is  in 
the  nature  of  the  reduction  process  that  these  indistinct  shades 
are  most  often  encountered  on  the  sides  of  the  segments,  while 
the  middle  retains  a  well-marked  pattern. 

A  third  tA'pe  of  modification  is  that  in  which  the  median  white 
spots  alone  have  been  preserved,  and,  subsequently,  undergo 
reduction  in  number  or  in  size.  We  have  seen  in  T.  sufis  (fig.  2) 
how  the  triangular  form  of  these  median  spots  originates:  it  is 
due  to  the  tendency  of  all  dark  and  light  spots  (or  cross-bands) 
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to  assume  an  oblique  position  which  leaves  a  triangular  space  in 
the  middle  of  each  segment.  This  alone  should  indicate  that 
where  we  have  only  triangular  spots  present  there  must  have 
been  originally  a  whole  pattern  of  the  type  described.  In  T. 
exul  (fig.  8)  we  find  white  triangular  spots  in  the  middle  of  each 
segment,  while  the  subdorsal  and  lateral  spots  are  still  traceable 
in  the  form  of  ill-defined  shades.  Probably  there  are  related 
species  which  will  show  them  still  present.  In  Tabanus  mel- 
anocerus  (fig.  9)  the  white  triangular  spots  are  well  marked  on 
all  segments  while  the  remainder  of  each  segment  has  become 
infuscated.  However,  dark  spots  bordering  on  the  white  tri- 
angles are  still  plainly  visible  and  even  a  second  row  of  dark 
spots  is  present;  between  the  two  a  slightly  lighter  area  is  in- 
cluded wdiich  corresponds  to  the  subdorsal  light  band  of  forms 
like  T.  lineola  (fig.  5).  In  Tabanus  trimaculatus  (fig.  10)  no 
traces  of  subdorsal  or  lateral  spots  are  seen,  the  whole  abdomen 
is  uniformly  black,  but  the  presence  of  the  typical  three  white 
triangular  spots  on  segments  three,  four,  and  five  requires  no 
further  explanation;  they  are  the  last  remainder  of  the  abdominal 
pattern  of  Haematopota  and  of  T.  sufis.  There  are  a  great  many 
Tabanids  in  which  two  or  three  such  white  triangles  on  an  other- 
wise dark  abdomen  are  a  conspicuous  character  (note  T.  bi- 
guttatus  Wied,  a  common  African  cattle-pest).  Sometimes  the 
triangles  are  combined  with  oblique  spots  on  segments  one  and 
two,  as  already  indicated  in  T.  lasiopthalmus  (fig.  7).  From  the 
black  abdomen  bearing  triangles,  it  is  not  a  long  way  to  a  wholly 
dark  abdomen,  as  in  T.  stygius  (fig.  12)  a  form  related  to  T.  tri- 
maculatus. Forms  like  T.  fuscopunctatus  (fig.  11),  a  Florida 
species  nearly  related  to  T.  exul,  will  illustrate  the  gradual  dis- 
appearance of  the  white  triangles,  leading  to  uniform  black. 
Needless  to  say  that  black  as  a  final  result  may  be  reached  by 
different  processes  of  pattern  reduction,  so  that  in  cases  where  the 
abdomen  is  simply  black,  we  cannot  always  tell  exactly  in  which 
way  the  pattern  actually  has  disappeared.  Rut  in  forms  like 
T.  stygius  for  instance,  there  is  a  good  deal  of  likelihood  that  the 
black  final  stage  was  preceded  by  a  stage  marked  with  the  tri- 
angles which  are  still  present  in  the  near  relatives,  and  the  same 
thing  may  be  said  of  T.  giganteus  when  compared  with  its  rela- 
tives T.  exul  and  T.  fuscopunctatus. 
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Another  series  of  pattern  transformations  are  the  result  of  a 
breaking  up  of  the  dark  background  into  dark  spots.  From  a 
glance  at  fig.  2  {T.  siifis)  it  will  be  evident  that  the  same  primitive 
patterns  from  which  we  have  started  can  be  taken  as  the  origin 
of  a  pattern  consisting  of  dark  spots  on  a  light  background.  Such 
a  pattern,  consisting  of  four  rows  of  black  spots,  we  find  on  the 
yellowish-olivaceous  abdomen  of  T.  ditaeniatiis  (fig.  13).  That 
this  pattern  must  have  had  the  same  origin  is  all  the  more  evi- 
dent as  the  male  of  T.  ditaeniatus  (fig.  14)  has  a  pattern  which  rep- 
resents a  modification  in  the  opposite  direction,  and  of  a  similar 
type  as  T.  lasiopihalmus:  suppression  of  the  median  row  of  light 
spots  so  that  the  resulting  impression  is  that  of  two  light  sub- 
dorsal bands  on  a  dark  background.  By  reduction  of  dark  spots 
on  a  light  abdomen  a  uniform  light  coloration  like  ihat  of  T.  par 
(fig.  15)  may  be  derived.  There  is  a  considerable  variety  of 
indistinctly-shaded  a))domina'  patterns  found  in  species  of 
Tabanidae,  of  which  generally  the  uniformly  light  type  may  be 
considered  an  end  result. 

Turning  to  the  genus  Chrysops,  we  find  phenomena  quite  anal- 
ogous to  those  described  in  Tabanus.  In  Chrysops,  however, 
generally  the  initial  stage  is  that  of  four  rows  of  black  spots  on 
a  light  (j^ellow  or  grayish-yellow)  background,  as  exemplified  in 
C.  vittatus  (fig.  16).  The  same  tendency  of  pattern  reduction 
beginning  from  both  ends  of  the  abdomen,  together  with  fusion 
of  the  remaining  elements,  takes  place  in  Chrysops.  The  pattern 
variations  in  Chrysops  are  well  known  as  they  serve  to  distin- 
guish the  species.  In  C.  montanus  (fig.  17)  the  lateral  black 
spots  present  in  C.  mttatus  have  disappeared  on  segments  one  and 
two;  on  segments  three,  four,  and  five  they  tend  to  fuse  together. 
In  C.  callidus  (fig.  18)  the  subdorsal  black  spots  on  segments  one 
and  two  separate  in  C.  vittatus,  and  beginning  to  fuse  in  C.  mor- 
tanus,  have  fused  completeh^,  forming  a  new  characteristic  ele- 
ment of  pattern.  On  segments  three  and  four  the  lateral  and 
subdorsal  black  spots  have  fused  completel}',  leaving  only  nar- 
row light  areas  open  in  the  median  dorsal  line.  On  the  following 
segments  black  has  swallowed  everything,  and  even  on  segment 
five,  which  in  C.  vittatus  shows  four  distinct  black  spots  on  light 
ground,  and  shows  the  same  spots  less  distinctly  in  C.  montanus, 
has  turned  whollv  black  in  C.  callidus.     Finallv  in  C.  sackeni 
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(fig.  19)  the  fused  spots  on  segments  one  and  two  have  become 
more  rounded  and  only  on  segment  three  a  trace  of  the  median 
Hght  area  is  left  visible.  The  light  borders  of  all  abdominal  seg- 
ments may  still  preserve  a  trace  of  the  original  light  pigmentation. 

Another  series  of  changes  may  be  observed  in  those  species  of 
Chrysopswhere  the  lateral  black  spots  do  not  fuse  with  the  subdor- 
sal ones  but  are  reduced,  and  where  the  sul)dorsal  spots  themselves 
remain  apart,  leaving  a  distinct  light  longitudinal  band  in  the 
middle  of  the  abdomen.  This  process  begins  with  ('.  obsoletus 
(fig.  20)  with  a  pattern  easily  derived  from  that  of  C.  vittatus 
(fig.  16),  but  with  the  light  background  somewhat  infuscated  ex- 
cept in  the  bright  median  dorsal  area.  In  C.  univittatus  (fig.  21) 
frequently  the  lateral  spots  have  wholly  disappeared,  while  the 
subdorsal  ones  have  been  fused  in  the  longitudinal  direction, 
forming  two  longitudinal  black  stripes  at  both  sides  of  a  yellow 
longitudinal  band.  Sometimes  the  whole  abdomen  with  the 
exception  of  this  light  longitudinal  band  is  dark  infuscated,  or 
even  black.  In  the  sample  given  of  C.  lugens  (fig.  22)  a  rather 
varia])le  species,  we  find  the  light  median  band  itself  in  a  process 
of  reduction ;  while,  at  the  same  time,  on  segment  two,  traces  of 
the  Hght  subdorsal  spots  have  been  retained. 

The  African  and  South  American  species  of  Chrysops  show 
essential^  the  same  stages  of  transformation  as  the  North  Ameri- 
can species.  Fig.  23  shows  the  abdomen  of  the  African  C.  fus- 
cipennis  where  the  fusion  of  spots  in  the  transverse  direction  has 
been  carried  to  an  extreme,  resulting  in  an  almost  wasp-like 
l)anded  pattern.  The  South  American  species  C.  omissus  and 
r.  bulbicornis  (figs.  24  and  25)  represent  rather  primitive  tj'pes  of 
pattern,  not  unlike  the  North  American  C.  vittatus.  In  ('.  omis- 
sus a  similar  tendency  to  form  ol)lique  spots  is  visil)le  as  in  T. 
sujis,  but  the  direction  of  the  spots  is  the  opposite  in  this  case. 

I  have  not  been  able  to  extend  this  study  to  all  the  exotic  fornix; 
however,  from  the  samples  I  have  seen,  I  find  no  reason  to  depart 
from  this  argumentation.  The  South  American  Eisenbeckios,  of 
which  so  many  have  been  recently  described  by  H.  Lutz,  show 
usually  a  rather  simple  and  therefore  derived  type  of  abdominal 
pattern,  not  infrequently  resulting  in  transversely  banded  forms 
or  such  with  entirely  black  or  brownish  aixlomen.  An  interesting 
case  is  presented  by  Eisenbecki a  infrcunacuJata  (figs.  2f)  and  27)  in 
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which,  while  the  dorsal  side  is  of  a  clearly  derived  and  much 
simplified  type,  the  underside  shows  a  spotted  pattern  which 
may  well  be  compared  with  that  of  a  Chrysops.  However,  there 
are  only  three  rows  of  spots,  the  median  ones  not  much  larger 
than  the  lateral  ones.  I  notice  that  while  in  most  Tabanids  the 
underside  of  the  abdomen  is  of  a  uniform  coloration,  a  number  of 
species,  as  T.  trimaculatus  audits  allies,  showabroad,  black,  median, 
longitudinal  band.  If  our  views  are  correct,  this  band  represents 
the  last  trace  of  an  underside  pattern  in  process  of  disappearance. 
The  banded,  wasp-like  patterns  are  quite  frequent  among  the 
South  American  forms,  and  Eisenbeckia  mattogrossensis  (fig.  28) 
is  only  one  of  the  less  striking  examples.  If  these  views  are  cor- 
rect, they  have  to  be  considered  as  derived,  not  primitive  types. 
The  same  will  hold  good  for  the  Pongonia  group.  Here  we  sel- 
dom encounter  anything  like  a  primitive  pattern.  Of  the  Brazil- 
ian forms,  Bombylomyia  splendens  (fig.  29)  still  shows  an  ill- 
defined  trace  of  light  triangles  on  a  yellowish-brown  abdomen, 
while  the  abdomen  of  Erephopsis  nana  (fig.  30)  is  almost  uni- 
formly fuscous,  and  that  of  Erephopsis  albitaeniata  (fig.  31)  metal- 
lic green  with  whitish  borders  of  the  segments.  The  almost 
globular  form  of  the  abdomen  in  these  bee-like  species  is  itself  an 
indication  that  we  have  to  deal  with  derived,  not  primitive  forms 
of  abdominal  coloration. 
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EXPLAXATIOX    OF    PlATE    IX" 

2  Figs.  1  to  4,  fig.  6  and  figs.  13  to  15  are  drawn  after  H.  H.  King,  Report  on 
Econ.  Ent.,  Welle.  Res.  Lab.  III.  Report,  1910.     Fig.  5,  figs.  7  to  12,  and  figs. 
I'o  to  22  drawn  from  specimens  in  my  collection.     Figs.  23  to  31  from  A.  Lutz, 
Notas  Dipterolojicas,  Mem.  Instit.  Oswaldo  Cruz,  Rio  de  Janeiro,  1911. 
Fig.    1 . — Haemaiopota  hrunnescens,  9  . 
Fig.    2. —  Tabanus  sufis,  <f. 
Fig.    3. — Tnhanus  mordax. 
Fig.    4. — Tabanus  kingi,  cT. 
Fig.    5. — Tabanus  lineola,   9  . 
Fig.    6. — Tabanus  taeniola,   9  . 
Fig.    7. — Tabanus  lasiophthalmus,   9  . 
Fig.    8. — Tabanus  exul,   9  . 
Fig.    9. — Tabanus  melanocerus,  9  . 
Fig.  10. — Tabanus  trimaculalus,   9  . 
Fig.  11. — Tabanus  fuscopundatus,  9. 
Fig.  12. — Tabanus  stygius,   9  . 
Fig.  13. — Tabanus  ditaeniatus,   9  . 
Fig.  14. — Tabanus  ditaeniatus,  cf- 
Fig.  15. — Tabanus  par,   9  • 
Fig.  16. — Chrysops  littatus,   9  . 
Fig.  17. — Chrysops  n>.07itanus,   9  . 
Fig.  IS. — Chrysops  callidus,   9  . 
Fig.  19. — Chrysops  sackerii,  cf . 
Fig.  20. — Chrysops  obsoleius,   9  . 
Fig.  21. — Chrysops  univMatus,   9  . 
Fig.  22. — Chrysops  lugens  var.  7tiorosus,   9  . 
Fig.  23. — Chrysops  fuscipennis    9  ■ 
Fig.  24. — Chrysops  omissus,   9  . 
Fig.  25. — Chrysops  bulbicornis,   9  . 
Fig.  26. — Eisenbeckia  inframaculata,   9  ,  ventral  side. 
Fig.  27. — Eisenbeckia  inframaculata,  9  ,  dorsal  side. 
Fig.  28. — Eisenbeckia  mattogrossensis,   9  . 
Fig.  29. — Bombylomyia  splendens,   9  . 
Fig.  30. — Erephopsis  nana,   9  . 
Fig'.  3 1 . — Erephopsis  albitaeniata,   9  . 
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ON  DERMAPTERA  AND    ORTHOPTERA   FROM    SOUTH- 
EASTERN  BRAZIL 

BY    .)A.ME8    A.    G.    REHN 

The  material  treated  in  the  followina;  pages  was  submitted  to 
us  for  study  by  Dr.  Herman  \'()n  Ihering,  formerly  Director  of 
the  Museu  Paulista  at  Sao  Paulo,  Brazil.  The  first  set  of  the 
material,  aside  from  the  types  of  the  new  species,  has  been  re- 
turned to  that  institution,  the  remainder  being  retained,  with 
the  types  of  the  new  forms,  in  the  collection  of  the  Academy 
of  Natural  Sciences  of  Philadelphia. 

The  material  studied  has  a  particular  appeal  to  us,  as,  while 
it  is  from  a  numl)er  of  localities,  it  furnishes  a  considerable  amount 
of  data  on  the  eastern  distri])ution  of  many  types  of  Orthoptera 
occurring  in  the  Parana  drainage,  and  also  gives  a  fairly  clear 
idea  of  the  relatively  narrow  area  of  disti'ibution  of  many  of  the 
coast  forms.  The  present  paper  presents  merely  the  systematic 
study  and  the  geograi)hic  data  of  the  material,  but  at  a  later 
date,  in  with  other  information,  we  hope  to  more  ci'itically  dis- 
cuss the  important  features  apparently  governing  the  distribu- 
tion of  the  Dermaptera  and  Orthoptera  'of  southeastern  Brazil. 

The  localities  represented  in  the  collection,  with  their  position 
as  far  as  we  can  ascertain  from  the  charts  and  information  avail- 
able,^ are  as  follows: 

Loadilij  State  Position 

Sao  .Joao  de  Barra  .  .  .  .      Kio  dc  .Janeiro  .\t    mouth   of   the    Parahyha 

liivcr. 
Itatiaya liio  dc  Janeiro  "Campo" — Apparently     field 

condition.s  on  or  near  the 

great  peak  of  Itatiaj-a. 
Alto  do  Serra Sao  Paulo  Pas.s  over  Serra  do  Cubatao 

between    Santos    and    Sao 

Paulo. 
Cantareira Siio  Paulo 

'  Much  of  our  information  relative  to  localities  in  the  State  of  Sao  Paulo  has 
been  gathered  from:  "'Apontamentos  Historicos,  Geographicos,  Biogra|)hicos, 
Estatisticos  e  Noticiososda  Provincia  de  S[ao]  Paulo.  Colligidos  ])or  Manoel 
Eufrazio  de  Azevedo  Marques."     Vol.1.     Rio  de  .Janeiro.     1S79. 
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Locality  State  Position 

Estagao  Campo  Grande     Sao  Paulo  Apparently  on  Parand  side  of 

coast  mountains  east  of  Sao 

Paulo. 
Estagao  Piassagu^ra  .  .     Sao  Paulo  Another  name  for  the  port  of 

Cubatao,    between    Santos 

and  Sao  Paulo,  at  east  foot 

of  Serra  Cubatao. 
Franga Sao  Paulo  Northwestern  part  of  state, 

near    boundary    of    Minas 

Geraes.     Parand,  drainage. 

Itatiba Sao  Paulo 

Piquete Sao  Paulo  In  coast  mountain  region  in 

northwestern  part  of  state. 
Piracicaba •. Sao  Paulo  East    central    Sao    Paulo    on 

Piracicaba  River,  tributary 

of  Teite  River  (Parand). 
Salto  Grande Sao  Paulo  Central     part     of     state     in 

Parand  drainage. 

Santos Sao  Paulo  East  coast. 

Ypiranga Sao  Paulo  Environs  of  Sao  Paulo. 

Castro Parand  Central  part  of  state.     Parand 

drainage. 

Porto  Majoli Parand 

Hamonia Santa  Catharina  In  <\astern  part  of  state  about 

sixty  miles  from  coast. 

Sao  Francisco Santa  Catharina  East  coast. 

Porto  Alegre Rid  Grande  do  Sul        East  coast. 

The  species  treated  in  the  present  paper  number  eighty-one, 
belonging  to  sixty-three  genera,  of  which  total  nine  species  are 
described  as  new.  The  number  of  specimens  in  the  series  is  one 
hundred  and  eighty-three. 

The  author  wishes  to  thank  Dr.  Yon  Ihering  and  the  authori- 
ties of  the  Museu  Paulista  for  the  opportunity  to  study  this 
material. 

DERMAPTERA 

Pygidicranidae 

Pyragra  brasiliensis  (Gray) 

1832.    Forficula  brasiliensis  Gray,  in  Griffith,  Animal  Kingdom,  xv,  p.  184,  pi. 
78,  fig  2.     [Brazil.] 

Sao  Paulo,  State  of  Sao  Paulo.  February  24.  (Garden  field.) 
One  female. 

This  individual  agrees  with  a  female  from  Puerto  Bertoni, 
Paraguay. 
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LAniDURIDAE 
Labidura  xanthopus  (Stil) 

ISo").     FWficelisa]  xanthopus  St 41,  Ofv.  Vet.  Akad.  Forh.,  xii.  p.  348.     [Rio  de 
Janeiro,  Brazil.] 

Santos,  State  of  Sao  Paulo.  October,  1907.  (H.  Luderwaldt.) 
Two  males,  six  females. 

Franga,  State  of  Sao  Paulo.  October,  1910.  (E.  Oarbe.) 
Two  females. 

It  is  very  probable  that  Borelli's  Deniogorgon  longiponiis-  is  a 
synonym  of  this  species,  as  it  was  based  apparently  on  no  char- 
acter than  the  presence  of  visible  alar  squamae.  The  present 
scries  contains  two  females  which  possess  visible  squamae,  and 
we  have  also  seen  another  individual  of  the  same  sex  of  similar 
character.  In  each  case  the  winded  type  was  taken  with  the 
non-winged  phase  and  we  are  convinced  this  is  a  condition  similar 
to  that  found  in  the  genus  Pmlis.  The  species  is,  however,  very 
distinct  from  the  widely-spread  ''riparia^'  type;  xanthopu.s,  as 
pointed  out  by  Borelli  (vide  supra),  differing  in  the  sculpturing 
of  the  male  abdomen,  in  the  shape  of  the  pronotum  and  of  the 
forceps  and  of  the  disto-dorsal  abdominal  segment  of  the  male. 
In  addition  the  limbs  are  also  more  slender  in  xanthopu.s. 

Labiidae 
Strongylopsalis  iheringi  new  species     (Plate  X,  fig.  1.) 

Clearly  a  memljer  of  the  present  genus  and  more  nearly  allied 
to  S.  boliviana  (Bormans)  than  to  cheliduroidcs  (Bormans),  the 
genotype.  The  new  form  agrees  with  boliviana  in  the  general 
size,  the  number  of  antennal  joints  and  the  general  form  and 
symmetry  of  the  forceps.  From  boliviana,  however,  it  differs  in 
the  greatly  produced  linguiform  process  of  the  pygidium  and  in 
having  a  decided  tooth  on  the  interiuil  face  of  the  male  forcej^js. 

Tijpe. —  cf ;  Itatiaya,  State  of  Kio  de  Janeiro,  lirazil.  Ai)ril, 
1900.  (H.  Luderwaldt;  in  campo.)  [Acad.  Xat.  Sci.  Phila., 
Type  no.  5243.] 

Size  m(>diiiin;  form  .siibdoprossod;  surface  generally  smooth,  faintly'  inipres- 
so-punetulate  on  the  dorsum  of  the  alxlomeii.  Heail  sul)trig()nai;  eyes  hardly 
at  all  prominent;  genae  suhparallel  eau<la(l  of  the  eyes,  eaudo-lat(>ral  angles 
liroadly    rDUiidcd;  antennae    composed    of    fourteen    joints,    ])roximal     joint 

-  Boll,  Mus.  Zool.  Anat.  Comj).  Torino,  xix,  no.  179,  p.  4. 
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moderately  robust,  in  length  subequal  to  the  third,  second  joint  very  short, 
fourth  joint  rather  short,  thence  distad  the  joints  are  moniliform,  longitudinal, 
regularly  increasing  in  length;  dorsal  surface  of  the  head  with  the  usual  sulci 
subobsolete,  caudal  margin  faintly  emarginate  mesad.  Pronotum  with  great- 
est length  subequal  to  median  width,  cephalic  margin  truncate,  cephalo-lateral 
angles  narrowly  rounded,  lateral  margins  straight  and  regularly  diverging 
caudad,  caudo-lateral  angles  well  rounded,  caudal  margin  considerably  arcuate, 
lateral  margins  finely  cingulate;  a  delicate  medio-longitudinal  line  is  finely 
impressed  cephalad  and  faintly  elevated  caudad.  Tegmina  slightly  shorter 
than  the  pronotum;  strongly  and  continuously  cingulo-carinate  at  the  lateral 
bend;  sutural  margins  straight,  attingent;  distal  margin  obliquely  arcuato- 
truncate,  the  slope  of  the  same  directed  laterad.  No  exposed  wings.  Abdo- 
men faintly  fusiform,  the  second  and  third  dorsal  segments  with  poorly  defined 
lateral  folds;  disto-dorsal  segment  transverse,  its  greatest  width  more  than 
twice  its  greatest  length,  lateral  margins  of  same  subparallel,  distal  margin 
shallowly  arcuato-emarginate  at  the  base  of  each  arm  of  the  forceps,  shallowly 
arcuato-emarginate  dorsad  of  the  base  of  the  pygidium,  a  distinct  X-shaped 
impressed  area  present  me.sad  and  not  quite  touching  the  caudal  margin;  forceps 
heavy,  symmetrical,  slightly  shorter  than  the  abdomen,  proximal  two-thirds 
of  the  arms  straight,  distal  third  gently  arcuate  inward,  the  extreme  apex 
faintl}'  hooked,  the  internal  margin  at  five-eighths  the  length  from  the  })ase  with 
.a  short  but  distinct  tooth,  proximad  of  which  there  is  a  continuous  though 
narrow  projection  of  the  margin,  moderately  arcuate  with  several  very  fine 
serrulations;  process  of  the  pygidium  almost  half  as  long  as  the  abdomen, 
linguiform,  faintly  narrowing  from  the  base  to  the  middle,  then  faintly  expand- 
ing again  distad  to  the  apex,  which  latter  is  obtuse-angulate  emarginate;  disto- 
ventral  segment  transverse,  free  margin  arcuate  with  a  very  shallow  V  emargi- 
jiation  mesad.     Limbs  rather  short;  femora  moderately  robust. 

Allotype. —  9  ;  Same  data  as  type. 

Differing  from  the  description  of  the  type  chiefly  in  the  features  here  given. 
Disto-dorsal  alidominal  segment  with  distal  margin  truncate  mesad  and  faintly 
obhque  truncate  at  base  of  forceps;  forceps  much  lighter  in  build  than  those 
of  the  male,  little  more  than  half  as  long  as  the  abdomen,  triquetrous  in  proxi- 
mal section,  regularly  attenuate  from  base,  nearly  straight  in  basal  half,  gently 
bending  inwards  in  distal  half  with  the  extreme  apex  as  in  the  male,  the  arms  of 
the  forceps  well  crossed,  internal  margins  of  forceps  sublamellate  proximad  with 
several  distinct  serrations;  pygidium  tucked  between  the  forceps;  disto- 
ventral  abdominal  segment  with  the  free  margin  well  arcuate  with  a  faint 
median  angulation. 

General  color  blackish  brown  with  a  touch  of  maroon  on  the  abdominal 
segments,  the  translucent  lateral  margins  of  the  pronotum  showing  up  dark 
honey  yellow.  Mouth  parts  clay  color;  antennae  verona  brown;  limbs  mikado 
brown;  forceps  and  pygidial  process  kaiser  brown. 
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Measurements  {in  millimeters) 


d^ 

9 

(type) 

(allotype) 

Length  of  bodj'  (exclusive  of  the  forceps), 

9.5 

10 

Length  of  pronotum, 

1.9 

1.9 

Length  of  tegmen, 

1.5 

1.6 

Length  of  forceps, 

4.2 

3.2 

Length  of  pygidial  process. 

1.6 

In  addition  to  the  type  and  allotype  we  have  examined  three 
paratypic  females  bearing  the  same  data  as  the  type. 

W(!  take  pleasure  in  dedicating  this  striking  species  to  the 
illustrious  Brazilian  zoologist  Dr.  Herman  Von  Ihering,  to  whose 
kindness  we  owe  the  opportunity  to  study  the  present  collection. 

Sparatta  clarkii  Kirby 

1890.     Sparatta  clarkii  Kirby,  Journ.  Linn.  Soc.  London,  Zool.,  xxv,  p.  52G,  pi. 
XX,  figs.  8,  Sa.     [Tejuca,  Petropolis,  Constancia  and  Theresopolis,  Brazil.] 

Hamonia,  State  of  Santa  Catharina.  June  12.  (Liiderwaldt; 
under  bark  of  tree.)  One  male,  two  females,  one  immature  male, 
one  immature  female. 

We  are  using  this  name  tentatively,  as  we  are  not  convinced 
of  the  distinctness  of  this  form  from  Serville's  pelvimetra.  The 
present  male  material  differs  from  the  description  of  Serville's 
species  in  the  uniformly  black  head,  pronotum,  tegmina  and 
exposed  portion  of  wings,  but  what  value  should  be  attached  to 
this  difference  is  uncertain.  The  females  are  representative  of 
the  form  called  pygidiata  by  Kirby,  which  Burr  has  suggested  as 
a  probable  synonym  of  clarkii.  We  are  ciuite  certain  the  latter 
view  is  correct.  The  adult  females  agree  with  the  male  in  colora- 
tion. What  relationship  clarkii  has  to  rufina  Stal  we  do  not  know, 
but  here  again  there  is  strong  probal)ility  of  more  synonymy. 
St§,l  does  not  mention  the  medio-inlcriial  tooth  on  the  forceps, 
but  this  may  have  been  a  pure  oversight.  Th(>  male  specimen  has 
the  l(^ft  branch  of  the  forceps  imperfect. 

Parasparatta  nlgrina  (St^l) 

1855.     Siparatta]  nigrina  Stl,l,  Ofv.  Kongl.  Vetensk.  Akad.  Forh..  xii,  p.  350. 
[Rio  de  Janeiro,  Brazil.] 

Hamonia,  State  of  Santa  Catharina.  August,  1910.  (Liider- 
waldt;  under  bark  of  tree.)     One  male,  one  female. 
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FORFICULIDAE 

Doru  lineare  (Eschscholtz) 

1S22.    Forficida  linearis  Eschscholtz,  Entomographien,  p.  81.     [Santa  Catha- 
rina,  Brazil.] 

Sao  Paulo,  State  of  Sao  Paulo.  February  1;  garden  field. 
Two  males. 

These  specimens  are  true  lineare  in  the  relative  length  of  the 
pygidial  spine  and  the  curve  of  the  branches  of  the  forceps  when 
seen  in  lateral  aspect,  but  the  wings  do  not  extend  distad  of  the 
tegmina,  in  this  resembling  the  North  American  aculeatum.  This 
is  the  first  demonstration  we  have  had  of  the  presence  of  intra- 
specific  wing  dimorphism,  such  as  we  find  in  Psalis  and  Labidura, 
in  this  genus.  In  consequence  the  key  to  certain  species  of  this 
genus  recently  published  by  Rehn  and  Hebard^  will  require  some 
modification,  the  presence  or  absence  of  exposed  portions  of  the 
wings  not  being  a  valid  diagnostic  character  and  therefore  it 
should  be  eliminated  from  the  key.  The  other  features  given 
are,  however,  of  prime  importance. 

Doru  luteipenne  (Serville) 

1839.    Forficula  ?Mto'penms  Serville,  Hist.  Nat.  Ins.,  Orthopt.,  p.  46.     [Brazil.] 

Piassaguera,  State  of  Sao  Paulo.  October,  1910.  (H.  Liider- 
waldt.)     Two  males. 

This  is  the  first  opportunity  we  have  had  to  examine  this  strik- 
ing species,  which  has  generally  been  considered  to  be  a  synonym 
or  but  a  variety  of  lineare.  It  is  in  fact  a  very  distinct  species, 
separated  from  lineare  and  aculeatum  by  the  heavier  sculpture  of 
the  abdomen,  particularly  of  the  disto-dorsal  segment  of  the 
same,  and  by  the  elongate  limbs,  the  tarsi,  especially,  being  much 
more  elongate.  In  addition,  the  position  of  the  tooth  on  the 
internal  margin  of  the  male  forceps  is  median  instead  of  distad  as 
in  lineare. 

ORTHOPTERA 
Blattidae 

Ischnoptera  brasiliensis  Brunner 

1865.     Hschnoptera]  brasiliensis  Brunner,  Nouv.  Syst.  Blatt.,  p.  131,  pi.  iii, 

figs.  12a-c.     [Brazil.] 

2  Journ.  X.  Y.  Entom.  Soc,  xxu,  pp.  89  to  90,  (1914). 
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Ypiranga,  State  of  Sao  Paulo.  June,  1908.  (H.  Liiderwaldt.) 
One  male. 

Ischnoptera  mexicana  Saus.sure? 

1862.     Hscfmoptera]  mexicana  Saussure,  Revue  et  Magasin  de  Zoologie,  2e  ser., 
xiv,  p.  170.     [Tropical  Mexico.] 

Ypiranga,  State  of  Sao  Paulo.  October,  1912.  (H.  Luder- 
waldt.)     One  female. 

We  refer  this  specimen  doubtfully  to  mexicana,  a  species  which 
has  not  been  recorded  so  far  to  the  southward.  The  present 
specimen,  however,  agrees  with  all  but  several  very  minor  fea- 
tures of  Saussure's  description,  and.  without  material  of  unques- 
tioned mexicana  for  comparison,  the  best  course  appears  to  be 
to  treat  it  in  the  present  fashion.  Actual  comparison  may  show 
unmentioned  characters  worthy  of  specific  value  and  necessitate 
the  separation  of  the  present  insect  from  the  more  northeiii 
type. 

Neoblattella  fasciata  (Brunner) 

1865.     Fh[yllo<lromia]  fasciata  Bruiiucr,  Xouv.  8yst.  IMatt.,  p.  107.     [Brazil.] 

Castro,  State  of  Parana.      1907.     (E.  Garbe.)     One  female. 

This  species  is  closely  related  to  X.  conspersa  (Brunner)  of  east- 
ci'n  and  northeastern  Brazil,  which  it  probably  represents  in  the 
southern  part  of  the  country.  It  is  easily  recognized  by  its  dis- 
tinctive livery.  The  present  record  is  the  first  one  known  to  us 
with  an  exact  locality. 
Epilampra  caliginosa  Walk(>r 
186S.     Ej)il(in/pra  caliginosa  Walker,  Catal.  Blatt.  Brit.  Mus.,  p.  207.    [Tejuca. 

Brazil.] 

Sao  Paulo,  State  of  Sao  Paulo.  PVl^ruary  8,  1900.  One 
female. 

This  api^arently  is  but  the  second  record  of  the  species.  It  has 
considerable  resemblance  to  K.  aijathina  (Saussure)  from  the 
same  general  region,  but  it  is  smaller,  with  a  differently  shaped 
pronotum  and  somewhat  different  pattern.  The  pale  proximal 
antennal  joint  is  sharply  contrasted  with  the  blackish  of  the 
remainder  of  the  antennae.  As  the  female  of  this  species  was 
previously  unknown,  the  measurements  of  that  sex  may  l)e  of 
interest:  length  of  body.  29..")  mm.:  length  of  pronotum,  7:  great- 
est witlth  of  i)ronotuni,  8.7;  ItMigth  of  legmen,  27;  greatest  width 
of  tegmen,  8.0. 
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Tribonium  spectrum  (Eschscholtz) 

1822.    Blutla  spectrum  Eschscholtz,  Entomographien,  p.  85.    [Santa  Catharina, 
Brazil.] 

Ypiranga,  State  of  Sao  Paulo.  October,  1912.  (H.  Liider- 
waldt.)     One  male. 

Santa  Catharina.     One  male.     [Hebard  Cln.] 

These  records  appear  to  be  the  first  from  Brazil  with  exact  data 
since  the  original  description. 

Chorisoneura  personata  Rehn 

1916.     Chorisoneura  personata  Rehn,  Trans.  Amer.  Entom.  Soc,  xlii,  p.  249, 
pi.  x^',  fig.  31.     [Independencia,  state  of  Parahyba,  Brazil.] 

Bahia,  State  of  Bahia.  February  1.  (Garden  field.)  One 
female. 

This  specimen  while  slightly  larger  than  the  type  and  para- 
typic  individuals  of  the  species  is  otherwise  inseparable. 

Mantidae 

Acontiothespis  concinna  (Perty) 

1834.     Mantis  concinna  Perty,  Delect.  Aniin.  Articulat.  Brasil.,  p.  117,  pi.  23, 
fig.  5.     [Rio  Negro,  Brazil.] 

Estagao  Alto  do  Serra,  State  of  Sao  Paulo.  December,  1910. 
(E.  Schwebel.)     One  male,  one  female. 

Santos,  State  of  Sao  Paulo.  August,  1910.  (H.  Liiderwaldt.) 
One  female. 

Saussure  and  Zehntner  have  definitely  recorded  this  species 
from  Rio  de  Janeiro,  Caravelles  and  Bahia. 

Coptopteryx  argentina  (Burmeister) 

1864.     M[antis]  argentina   Burmeister,   Bcrl.   Entom.   Zcitschr.,   viii,   p.  208. 
[Argentina  between  Buenos  Aires  and  Mendoza.] 

Porto  Alegre,  State  of  Rio  Grande  do  Sul.  June,  1912.  (Dr. 
H.  Llidecke.)     One  female. 

Apparently  this  is  the  first  exact  record  of  the  species  from 
Brazil,  in  but  the  extreme  southern  portion  of  which  it  occurs. 

Musoniella  ipiranga  new  species     (Plate  X,  figs.  2  and  3.) 

Apparently  allied  to  M.  brasiliensis  Giglio-Tos,  described  from 
Matto  Grosso,  Brazil,^  but  differing  in  the  markedly  attenuate 
cephalic  prozonal  region,  the  more  elongate  tegmina,  in  the  prox- 
imal infuscation  of  the  transverse  nervures  of  the  tegmina,  and 

<  Bull.  Soc.  Entom.  Ital.,  xlvii,  p.  5,  (1916). 
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doubtless  other  features  of  difference  not  discussed  in  the  rather 
unsatisfactory,  merely  diagnostic  description  of  brasilie7isis. 
From  argentina,  the  genotype,  and  chopardi,  the  remaining  species 
of  the  genus,  both  of  which  are  now  before  us,  the  present  species 
is  immediately  separable  by  its  more  elongate  pronotum,  which 
shows  a  tendency  toward  Musonia. 

Type. —  cf  ;  Ypiranga,  State  of  Sao  Paulo,  Brazil.  February, 
1913.  (H.  Luderwaldt.)  [Acad.  Nat.  Sci.  Phila.,  Type  no. 
5271.] 

Size  medium  (for  the  genus):  form  elongate,  slender.  Head  broad,  the 
greatest  width  across  the  eyes  equal  to  one  and  one-half  times  the  supra-coxal 
width  of  the  pronotum,  the  greatest  depth  of  the  head  contained  one  and  three- 
eighths  times  in  the  greatest  width  of  the  same;  occipital  line  transverse  sub- 
truncate  between  the  juxta-ocular  sulci,  which  are  well  indicated  and  distinctly 
separate  the  rounded  obtuse  juxta-ocular  lobes  from  the  occi])ut  proper, 
juxta-ocular  sulci  following  the  curve  of  the  internal  margins  of  the  eyes  and 
converging  ventrad;  ocelli  large,  prominent,  placed  in  a  triangle  which  is 
slightly  deeper  than  broad;  facial  shield  strongly  transverse,  its  greatest  depth 
contained  two  and  one-half  times  in  the  greatest  width,  dorsal  margin  obtuse- 
angulate,  the  dorso-lateral  angles  rectangulate,  the  lateral  margins  slightly 
converging  ventrad,  the  ventral  margin  faintly  arcuato-emarginate,  the  surface 
of  the  plate  subimpressed:  eyes  subglobose  when  seen  from  the  dorsum,  full  and 
reniform  in  shape  when  seen  from  the  cephalic  aspect,  in  basal  outline  broad 
ovoid:  antennae  about  two-thirds  as  long  as  the  body,  the  articles  moniliform, 
particularly  distad.  Pronotum  moderately  elongate,  the  greatest  width  across 
the  supra-coxal  expansion  contained  three  times  in  the  greatest  length  of  the 
same;  collar  narrowing  cephalad,  the  distal  extremity  rather  narrowly  rounded, 
the  expansions  very  weak,  rounded,  shaft  subequal  in  width,  appreciably 
broader  than  the  collar;  lateral  margins  finely  and  rather  distantly  serrulate; 
shaft  one  and  one-half  times  as  long  as  the  collar;  medio-longitudinal  carina 
distinct  but  not  high,  sub-obsolete  cephalad;  transverse  impression  arcuate, 
obli(|ue  lateral  impressions  on  the  collar  distinct.  Tegmina  when  in  repose 
slightly  surpassing  the  apex  of  the  subgenital  plate,  broad,  the  greatest  width, 
which  is  at  the  distal  fourth,  contained  nearly  four  times  in  the  greatest  length 
of  the  tegmen;  costal  margin  appreciably  arcuate  briefly  proximad  and  distad, 
the  apex  rounded  sub-acute:  marginal  field  narrow;  numerous  cross  nervures 
in  the  discoidal  field  with  distinct  thickening  at  their  juncture  with  the  main 
\eins.  Wings,  when  in  repose,  surpassing  the  apices  of  the  tegmina  bj-  about 
two  millimeters,  the  greatest  width  shghtlj-  less  than  one-half  the  length  of  the 
wing;  costal  margin  straight  except  for  a  brief  but  distinct  arcuation  distad, 
where  the  margin  rounds  to  the  broadly  rounded  acute  apex:  ulnar  vein  bira- 
niose;  transverse  nervures  in  the  vicinity  of  the  humeral  trunk  and  of  the 
ulnar  vein  thickened  as  in  the  tegmina.  Form  of  the  supra-anal  plate  not 
clearly   definai)le,   in   general   transverse;  cerci   incomplete;  subgenital   plate 
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slightly  transverse,  broad  scoop-shaped,  the  lateral  margins  converging  distad  to 
the  base  of  the  styles,  which  are  simple,  styliform,  acute  processes,  parallel  in 
disposition  and  with  the  margin  between  their  bases  weakly  arcuate,  the  length 
of  the  styles  liut  shghtly  less  than  half  the  length  of  the  plate.  Cephalic 
limbs  moderately  slender:  cephalic  coxae  but  slightly  shorter  than  the  prono- 
tum;  cephahc  femora  slightly  longer  than  the  pronotum,  weakly  compressed, 
the  greatest  depth  of  the  femur  contained  about  four  and  one-half  times  in  the 
length  of  the  same;  discoidal  spines  four  in  number;  external  margin  with  five 
to  six  spines,  of  which  the  distal  one  is  on  the  genicular  lobe;  internal  margin 
with  twelve  spines,  alternating  large  and  small :  cephalic  tibiae  (exclusive  of  the 
apical  claw)  two-fifths  as  long  as  the  femora,  straight,  armed  on  the  external 
margin  with  five  spines,  proximad  of  which  is  a  considerable  unarmed  diastema, 
internal  margin  armed  with  ten  spines,  these  increasing  in  size  distad;  cephalic 
tarsi  with  the  metatarsi  slightly  longer  than  the  tibiae,  remainder  of  the  tarsal 
joints  together  slightly  longer  than  the  metatarsi.  Median  and  caudal  limbs 
very  slender  and  elongate,  the  median  femora  slightly  longer  than  the  length 
of  the  head  and  pronotum  combined,  the  caudal  femora  when  extended  caudad 
slightly  surpassing  the  apex  of  the  abdomen,  caudal  metatarsi  three-fourths  as 
long  as  the  pronotum,  the  remaining  joints  of  the  caudal  tarsi  not  more  than 
three-fifths  as  long  as  the  metatarsus. 

General  color  mummy  brown  on  the  head,  russet  on  the  thorax  and  limbs, 
passing  into  sayal  Ijrown  on  the  abdomen,  the  tegmina  and  wings  faintly  washed 
with  .snuff  l)rown.  Ocelli  deep,  clear  bay;  eyes  fuscous  mottled  with  raw 
umber;  eyes  brussels  brown,  darkening  distad.  Pronotum  weakly  vermicu- 
late  with  fuscous.  Tegmina  with  the  cross  veins  of  the  discoidal  field  and  in 
the  vicinity  of  the  humeral  trunk  with  the  section  adjacent  to  the  main  veins 
briefly  lined  with  fuscous.  A\ings  with  the  humeral  trunk,  the  ulnar,  axillary 
and  anal  veins  with  the  cross  veins  in  their  vicinity  lined  as  on  the  tegmina. 

Length  of  body,  26  mm. ;  length  of  pronotum,  6;  greatest  width  of  [)ronotum, 
1.9;  length  of  tegmen,  21;  greatest  width  of  tegmen,  5.4;  length  of  cephalic 
femur,  6;  length  of  caudal  femur,  10. 

The  type  of  this  species  is  unique. 

Stagmatoptera  precaria  (Linnaeus) 

175i>.     [Grylius   (Mantis)]   precaria  Linnaeus,   Syst.   Nat.,  X  ed.,   i,   p.   426. 
["America;  Africa."] 

Salto  Grande,  State  of  Sao  Paulo.  February,  1911.  (H. 
Lliderwaldt.)     One  male. 

This  specimen  is  inseparable  from  the  Misiones,  Argentina  male 
previously  recorded  by  us,"  except  that  the  tegmina  and  wings 
do  not  surpass  the  apex  of  the  abdomen  by  more  than  a  few  mil- 
limeters, instead  of  by  nearly  half  the  pronotal  length  as  in  the 
other  individual. 

^  Proc.  Acad.  Nat.  Sci.  Phila.,  1913,  p.  29'J,  (1913). 
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Phasmidae 
Paraphasma  paulense  new  species     (Plate  X,  figs.  4  and  5.) 

Apparently  allied  to  P.  quadratum  (Bates),  from  Tapajos, 
Brazil,  agreeing  in  the  relatively  long  (for  the  genus)  tegniina, 
but  differing  in  the  non-emarginate  subgenital  plate,  tiie  longer 
mesosternuni  and  tegmina,  although  the  body  is  of  similar  size, 
and  in  the  generally  blackish  fuscous  coloration  with  greenish 
venation  and  greenish  points  scattered  along  the  tegminal  veins. 

Type. —  cf  ;  Cantareira,  State  of  Sao  Paulo,  Brazil.  February, 
1914.     (E.  Garbe.)     [Acad.  Nat.  Sci.  Phila.,  Type  no.  5347.] 

Size  medium:  form  moderately  elongate:  surface  in  general  smooth.  Head 
short,  moderately  broad,  its  greatest  length  faintly  greater  than  the  width 
across  eyes;  caudal  portion  of  head  slightly  narrowing  eaudad  of  the  eyes: 
ocelli  well  indicated,  placed  in  a  triangle:  eyes  prominent,  slightly  flattened 
subglobose  when  seen  from  the  dorsum,  nearly  circular  in  basal  outline:  anten- 
nae slightly  surpassing  the  apex  of  the  abdomen  when  extended  eaudad, 
relatively  heavy,  segments,  aside  from  the  proximal  few,  very  elongate.  Prono- 
tum  very  slightly  shorter  than  the  head,  rectangulate,  moderately  longitudinal, 
the  greatest  width  contained  about  one  and  one-half  times  in  the  length; 
cei)halic  margin  arcuate-emarginate,  caudal  margin  truncate,  lateral  margins 
weakly  sigmoid;  transverse  impression  arcuate,  the  curve  eaudad,  median 
carina  obsolete.  Mesonotum  one  and  one-half  times  as  long  as  the  pronotum, 
subequal  in  width  except  in  the  supra-coxal  section,  the  general  width  contained 
about  two  and  one-half  times  in  the  greatest  length  of  the  mesonotum,  the 
surface  with  paired  areas  of  subobsolete  and  rounded  granulations,  which  have 
a  generally  longitudinal  disposition.  Tegmina  elongate  (for  the  group),  in 
length  equal  to  that  of  the  pro-  and  mesonotum  combined,  in  form  acute 
elongate-elliptical,  its  greatest  width  (when  normally  arched)  contained  al)out 
twice  in  the  length  of  the  tegmen;  margins  regular  except  that  the  sutural 
margin  near  the  spine  is  somewhat  anipliate,  more  so  on  the  left  than  on  the 
right  tegmen;  apex  rounded  acute;  spine  produced,  acute,  directed  laterad; 
venation  prominent.  Wings  reaching  to  the  apex  of  the  sixth  alidominal 
segment,  when  expanded  broad,  the  width  faintly  greater  than  one-half  the 
length  of  the  wing;  apex  of  the  wings  rounded  rectangulate.  Ventral  surface 
of  the  head,  prosternum,  mesosternum  and  metasternum  with  a  distinct, 
moderately  continuous  sulcus,  which  broadens  out  on  the  mesosternum  into  a 
concavity  involving  the  whole  plate:  abdomen  moderately  depressed,  the 
segments  of  moderate  length;  seventh  dorsal  abdominal  segment  somewhat 
broadened,  with  a  distinct  medio-longitudinal  carination;  eighth  dorsal  seg- 
ment slightly  shorter  than  the  seventh  segment,  narrowing  distad,  tlie  tlorsal 
surface  carinate,  the  distal  margin  with  a  l)road,  median,  V-shajied  emargina- 
tion;  ninth  dorsal  segment  faintly  shorter  \\v.\n  the  eighth segm(>nt,  moderately 

TRANS.    AM.    ENT.    SOC,    XLIV. 


102  BRAZILIAN    DERMAPTERA    AND    ORTHOPTERA 

compressed  and  sub-rostrate,  the  distal  margin  truncate,  faintly  oblique,  whcD 
seen  from  the  side,  the  disto-ventral  angle  thickened  and  bent  inwards,  that 
region  and  the  internal  surface  of  the  whole  distal  margin  covered  with  sub- 
imbricated,  shagreenous  denticulations;  cerci  about  as  long  as  the  ninth  dorsal 
abdominal  segment,  simple,  relatively  thick,  slightly  inbent,  tips  blunt: 
subgenital  opercule  short,  transverse,  regularly  arcuate,  non-emarginate. 
Cephalic  femora  in  length  nearly  equal  to  the  combined  length  of  the  pronotum, 
mesonotum  and  tegmina,  slender,  cephalic  flexure  moderately  indicated,  oc- 
cupying about  two-fifths  of  the  femoral  length,  carinations  low;  cephalic 
tibiae  in  length  surpassing  the  femora  by  about  two-thirds  the  length  of  the 
pronotum.  Median  femora  short,  faintly  shorter  than  the  combined  length  of 
the  pronotum  and  mesonotum ;  median  tibiae  subequal  to  the  femora  in  length. 
Caudal  femora  reaching  to  the  distal  portion  of  the  third  abdominal  segment; 
caudal  tibiae  subequal  to  the  femora  in  length;  caudal  metatarsi  about  one- 
third  as  long  as  the  tibiae,  subequal  to  the  remainder  of  the  tarsal  joints  united. 

General  color  mummy  brown,  becoming  blackish  fuscous  on  the  prothorax 
and  head,  on  the  venter  of  the  abdomen  largely  russet.  Head  with  the  post-, 
ocular  region  bearing  a  single  median  and  five  lateral  pairs  of  regularly  dis- 
tributed fine  lines  of  tawny-ohve,  these  represented  on  the  pronotum  by  three 
lines  and  lateral  blotches  cephalad;  eyes  dresden  brown  blotched  with  dark 
chestnut  brown;  antennae  blackish  fuscous,  the  dorsal  surface  proximad 
weakly  tawny-olive.  Mesonotum  with  the  lateral  carinae  and  the  granulations 
frosted  with  tawny-olive.  Tegmina  with  the  venation  almost  entirely  Uned 
with  mignonette  green,  the  spine  blackish  fuscous.  Wings  with  the  anterior 
field  crossed  obliquely  by  a  cloud  of  poorly-defined  ecru-olive,  the  whole  anterior 
field  with  faint  intimations  of  similar,  but  smaller,  cloudings;  posterior  field 
*of  the  wings  infumate  with  bister.  Abdomen  with  the  dorsal  surface  clouded 
with  bister.  Femora  with  the  carinae  more  or  less  distinctly  lined  with  ecru- 
olive,  the  tibiae  with  but  faint  indications  of  the  same;  genicular  extremities  of 
the  femora  narrowly  bordered  with  the  same. 

Length  of  body.  45.3  mm.:  length  of  head,  3.o;  length  of  pronotum,  2.7; 
length  of  mesonotum,  5;  length  of  tegmen,  S;  length  of  wing,  33;  length  of 
cephalic  femur,  13.2;  length  of  median  femur,  7;  length  of  caudal  femur,  11.8. 

The  tj'pe  is  unique. 

ACRIDIDAE 
ACRYDIINAE 

Tettig:idea  multicostata  iBoHvar) 

1SS7.     Tlettigidta]  multicostata  BoUvar,  Ann.  Soc.  Entom.  Belg..  xxxi,  p.  299. 
[Brazil.] 

Esta^ao  Alto  do  Serra.  State  of  Sao  Paulo.  January,  1909. 
lE.  Schwebel.)     One  female. 
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PROSCOPIXAE 
Tetanorhynchus  sublaevis  Brunner 
1S9(J.     Ttlaui/rhynchas  sublaevis  Brunner,  Verhandl.  k.-k.  zool.-botan.  Gesell. 

Wien,  xl,  p.  105,  pi.  iv,  figs.  5a  to  5c.     [Theresopolis,  State  of  Santa  Catha- 

rina,  Brazil.] 

Piquete,  State  of  Sao  Paulo.     One  male. 

This  specimen  has  the  postocular  section  of  the  head  sUghtly 
longer  in  proportion  than  in  the  male  figured  by  Brunner,  but  as 
there  is  some  variation  in  this  respect  in  allied  species  we  prefer 
to  consider  it  an  individual  feature. 

Cephalocoema  costulata  Burmeister 

18S0.     Ctp/uilucoema   costulata    Burmeister,    Abhandl.    Xaturfor.sch.    Gesell., 
Halle,  XV,  heft  1,  p.  9,  pi.  I,  figs.  5  to  7.     [Argentina.] 

Porto  Alegre,  State  of  Rio  Grande  do  Sul.  1912.  fP.  P. 
Buck.)     Three  males,  one  female. 

Sao  Paulo,  State  of  Sao  Paulo.  February  8,  1906:  garden 
field;  open  woods.     One  male,  one  female. 

Ypiranga,  State  of  Sao  Paulo.  February,  1913.  (H.  Llider- 
waldt.)     One  female. 

These  specimens  all  have  the  rostrum  longer  than  material  of 
both  sexes  from  Cordoba  and  Carcarana,  Argentina,  and  males 
from  Sapucay,  Paraguay  and  Misiones,  Argentina;  females  from 
the  latter  localities,  however,  agree  with  the  Brazilian  material 
in  the  relative  length  of  this  portion.  Owing  to  the  uncertain 
definition  of  a  number  of  supposedly  distinct  species,  i.  e.  costulata, 
calamus,  multispiyiosa  and  burmeisteri,  we  prefer,  for  the  present  at 
least,  to  call  the  specimens  recorded  above,  costulata.  The  dif- 
ferences given  for  these  species  may  be  racial,  environmental  or 
genetic,  but  we  have  not  sufficient  material  or  information  to 
hazard  an  explanation  along  any  one  of  these  lines.  We  have 
already  called  attention  to  the  variation  found  in  the  number  of 
caudal  tibial  spines  in  this  species.^ 

ACRIDIXAE 

(Truxalinae  of  most  authors) 
Hyalopteryx  asinus  Rehn 

1906.      Hyalopteryx  asinus  Rehn.  Proc.  Acad.  Nat.  Sci.  Phila.,   190ti,  p.   12, 
figs.  1  to  4.     [Sao  Paulo  and  Jundiahy,  State  of  Sao  Paulo,  Brazil.] 

Franga,  State  of  Sao  Paulo.  January,  1911.  (E.  Garbe.) 
One  female. 

^  Proc.  Acad.  Xat.  Sci.  Phila.,  1907,  p.  KUl.  (1907). 
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This  specimen  is  inseparable  from  the  allotype  (  9  )  of  asinus, 
now  before  us.     The  size  is,  however,  very  slightly  greater. 

Hyalopteryx  rufipennis  Charpentier 

1845.      Hyalopteryx  rufipennis  Charpentier,  Orthopt.  Descr.  et  Depict.,  tab. 
46.     [Brazil.] 

Parand.     (E.  D.  Jones.)     Two  males.     [U.  S.  Nat.  Mus.] 
Sao  Paulo,  State  of  Sao  Paulo.     (Hempel.)     One  male.    [Scud- 

der  Collection.] 

These  specimens  are  typical  of  the  species,  and  apparently 

these  are  the  first  exact  records  of  it  from  eastern  Brazil. 

Trusalis  brevicornis  (Johannson) 

1764.    Gryllus   hnvicornis   Johannson,    Amoen.    Acad.,    vi,    p.    398.     [North 
America  (Pennsylvania).] 

Itatiba,  State  of  Sao  Paulo.  April,  1910.  (J.  Lima.)  One 
male. 

Orphula  pagana  (8t§,l) 

1860.    Gomphocerus  ( Hyalopteryx)  paganus  St&l,  Kong.  Svenska  Freg.  Eugenies 
Rcsa,  Zool.,  i,  Ins.,  p.  339.     [Rio  Janeiro,  Brazil.] 

Itatiba,  State  of  Sao  Paulo.  April,  1910.  (J.  Lima.)  Two 
males,  two  females. 

Estagao  Alto  do  Serra,  State  of  Sao  Paulo.  January,  1909. 
(E.  Schwebel.)     Two  males,  one  immature  male. 

We  have  straightened  out  the  relationship  and  correct  identity 
of  this  species  in  a  recent  paper. ^  The  species,  as  Orphulina 
veteratoria,  has  been  recorded  from  the  vicinity  of  Sao  Paulo, 
taken  in  the  month  of  September. 

Orphulina  veteratoria  Rehn 

1906.     Orphulina  veteratoria  Rehn,  Proc.  Acad.  Nat.  Sci.  Phila.,  1906,  p.  21, 

figs.  5  and  6.     (In  part:  female  only.)     [Sao  Paulo,  Brazil.] 
1906.    Orphulina  ocuta  Rehn,  Ibid.,  p.  23,  figs.  7  and  8.     [Sao  Paulo,  Brazil.] 

As  we  have  shown  elsewhere,^  the  male  of  veteratoria  equals 
Orphula  pagana,  then  unrecognized,  while  the  female,  which  at 
the  time  of  description  we  felt  might  not  represent  the  same 
species  as  the  male,  is  the  same  as  our  acuta.  As  we  stated,  in 
the  paper  referred  to,  that  in  case  the  two  sexes  proved  to  be 

'  Trans.  Amer.  Entom.  Soc,  xliii.  p.  344,  (1917). 
*  Trans.  Amer.  Entom.  Soc,  xliii,  p.  344.  (1917). 
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different  species  we  "woukl  restrict  the  name  veteratoria  to  the 
9 ,"  that  sex  must  be  considered  the  restricted  type  and  vetera- 
toria in  consequence  replaces  the  name  acuta,  over  which  it  has 
page  priority. 

Orphulella  punctata  (DeGeer) 

1773.     Acrydium  punctalum  DeGeer,  Mem.  HL-^t.  Ins.,  iii,  p.  503,  pi.  42,  fig.  12. 
[Surinam.] 

Itatiba,  State  of  Sao  Paulo.  April,  1910.  (J.  Lima.)  Five 
males,  seven  females. 

Amblytropidia  ferruginosa  Stil 

1873.     Almblytropidia]  ferruginosa  Stil,  Recens.  Orthop.t.,  I,  p.  107.     [Brazil. 

Franga,  State  of  Sao  Paulo.  January,  1911.  (E.  Garbe.) 
One  female. 

This  specimen  agrees  very  fully  with  Stal's  description  of  the 
fastigium,  face,  frontal  costa,  pronotum  and  tegminal  form  of  his 
species,  but  is  five  millimeters  longer  and  the  antennae  are  no 
longer  than  the  head  and  pronotum  together.  The  differences  in 
the  specimen  appear  to  us  to  be  purely  individual,  particularly 
as  there  is  as  much  size  variation  in  a  series  of  the  allied  A.  robusta. 
The  strongly  impresso-punctate  pronotal  dorsum  and  subfoveo- 
late  face,  as  well  as  the  transverse  rugosity  of  the  fastigium,  ap- 
pear to  be  characteristic  of  the  species. 

Bruner  has  recorded  this  species  from  Chapada,  State  of 
Matto  Grosso. 

Fenestra  bohlsii  Giglio-Tos 

1S9.5.     F(  >i(slr(i  bohlsii  Giglio-Tos,  Zoolog.  .Jahrh.,  Abth.  fiir  Sj-stem.,  viii,  p. 
807.     [Paraguay.] 

Franga,  State  of  Sao  Paulo.  January,  1911.  (E.  Garbe.) 
One  female. 

This  specimen  is  inseparable  from  individuals  from  Misiones, 
Argentina  and  Sapucay,  Paraguay.  This  is  the  extreme  north- 
eastern point  from  which  the  species  is  known.  Northwestward 
it  extends  to  Santa  Cruz  de  la  Sierra,  Bolivia. 

Scyllina  instabilis  Rehn 

19()().     Srulliiia  iiisldbilis  Rehn,  Proc.  Aead.  Xat.  Sci.  Phiia.,  litOii,  p.  12,  figs. 
14  and  15.     [Sao  Paulo,  Brazil.] 

Estagao  Campo  Grande,  State  of  Sao  Paulo.  July,  1902. 
(M.  Wacket.)     One  male. 
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Scyllina  brasiliensis  (Bruner) 

1904.     [Plectrotettix]  brasiliensis  Bruner,  Biol.  Cent.-Amer.,  Orth.,  ii,  p.   100. 
[Southern  Brazil.] 

Estagao  Campo  Grande,  State  of  Sao  Paulo.  July,  1902. 
(M.  Wacket.)     One  female. 

OMMEXECHINAE 

Omtnexecha  germari  Burmeister 

1838.     0[rn>neiecha]  gernuiri  Burmeister,  Handb.  der  Entom.,  ii;  abth.  ii,  pt.  i, 
p.  6.5.5.     [Brazil.] 

Salto  Grande,  State  of  Sao  Paulo.  February,  1911.  (H. 
Liiderwaldt.)     One  female. 

This  is  the  most  northern  definite  localit}^  in  Brazil  from  which 
the  species  is  known. 

Ommexecha  servillei  Blanchard 

1837.     Ommexecha  servillei  Blanchard,  Ann.  Soc.  Entom.  France,  v,  p.  613,  pi. 
xxii,  figs.  2  and  3.     [Province  of  Corrientes,  Argentina.] 

Salto  Grande,  State  of  Sao  Paulo.  Februarj',  1911.  (H. 
Liiderwaldt.)     One  male. 

Itatiba,  State  of  Sao  Paulo.  April,  1910.  (J.  Lima.)  One 
male,  one  female,  one  immature  male. 

These  specimens  are  in  the  brown  phase.  The  species  has 
been  reported  from  as  far  northeastw'ard  as  Rio  de  Janeiro. 

Spathalium  helios^  new  species     (Plate  X,  figs.  6  and  7.) 

Apparently  quite  distinct  from  the  other  forms  of  the  genus, 
being  characterized  by  the  great  elevation  of  the  prozonal  section 
of  the  pronotal  disk,  the  acute  spiniform  projections  of  the  caudal 
margin  of  the  pronotal  disk  and  the  strongly  serrate  character 
of  the  dorsal  carina  of  the  caudal  femora.  The  strigose  eleva- 
tions of  the  metazonal  disk  are  similar  to  those  found  in  *S.  his- 
pidum,  but  the  other  features  given  above  are  sharpl}^  differen- 
tial. 

Type. —  9  ;     Franga,   State   of   Sao   Paulo,   Brazil.     January, 

1911.    (E.  Garbe.)    [Acad,  of  Nat.  Sciences  Phila.,  Type  no.  5278.] 

Size  medium:  general  form  as  usual  in  the  genus:  surface  of  head,  pronotum 

and  limbs  rugose  to  tuberculate.     Head  with  the  occiput  moderately  ascending 

cephalad;  interocular  section  of  the  vertex  very  broad,  equal  to  twice  the  depth 

^  From  "HXtos,  the  sun,  in  allusion  to  the  radiating  points  on  the  caudal 
margin  of  the  pronotal  disk. 
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of  the  eye,  with  a  i)air  of  transverse  ridges,  the  caudal  of  which  has  hifjh  lateral 
spiniform  and  lower  median  paired  tubercles;  fastigium  stronglj-  compressed, 
sulcate,  moderately  declivent,  the  usual  interantennal  projection  distinct  hut 
not  strong:  frontal  costa  sulcate,  slightly  wider  for  a  distance  ventrad  of  the 
median  ocellus  than  dorsad  of  the  same,  the  ventral  half  of  the  ventro-ocellar 
section  again  widened  and  the  immediately  ventral  portion  sharply  expandin'g, 
lateral  carinae  of  the  frontal  costa  develojied  into  a  pair  of  low,  subspiniform 
lobes  half  way  between  the  ocellus  and  the  clypeal  suture;  genae  roughened 
with  a  vertical  obtuse-angulate  impression;  ej'es  globose,  projecting,  subcircular 
in  basal  outline;  antennae  depressed.  Pronotum  of  the  type  found  in  nearly 
all  of  the  species  of  this  genus  (i.  e.  all  excepting  S.  kiugii),  the  greatest  width 
of  the  dorsum  of  the  metazona  subequal  to  the  greatest  length  of  the  pronotal 
disk;  cephalic  margin  of  disk  very  weakly  arcuate;  caudal  margin  roughly 
arcuate;  the  cephalic  margin  unarmed;  the  caudal  margin  with  three  j)airs  of 
acute  spiniform  processes,  the  median  pair  quite  long  and  all  disposed  at  right 
angles  to  the  margin  proper;  lateral  carinae  strongly  indicated  caudad  of  the 
median  sulcus,  sublamellate,  serrato-dentate,  produced  laterad;  surface  of 
disk  strongly  scabrous,  the  lines  of  acute  tubercles  on  the  metazona  radiating 
caudad  and  laterad;  median  carina  caudad  to  the  median  sulcus  elevated  into 
a  greatly  inflated  crest,  which  in  height  is  nearly  equal  to  the  depth  of  the  lateral 
lobes  of  the  pronotum,  when  seen  from  the  side  this  is  roughly  rounded  in  out- 
hne,  slightly  overhanging  cephalad  and  caudad,  and  with  its  margin  divided 
into  three  sections  by  irregular  emarginations,  lateral  faces  of  this  inflation 
covered  with  spiniform  tuiieroles,  median  carina  on  the  metazona  subobsolete: 
lateral  lobes  of  the  pronotum  with  the  greatest  dorsal  length  ver\-  slightly 
greater  than  the  greatest  depth;  cephalic  margin  of  the  lobes  very  weaklj^ 
obtuse-angulate,  ventro-cephalic  angle  nearly  rectangulate,  ventral  margin 
sinuato-truncate,  moderateh-  oblique,  ventro-caudal  angle  rectangulate, 
weakly  produced,  caudal  margin  somewhat  oblitjue,  nearly  straight;  surface  of 
lateral  l()t)es  rugoso-tul)(>rculate,  these  structures  becoming  linear  in  di>^position 
caudad  and  there  produced  into  spiniform  projections,  which,  to  the  number  of 
three  or  more,  are  strongly  developed,  near  the  cejjhalic  margin  of  the  lobes 
is  present  a  median  si)iiiif()rm  tul)ercle.  Tegmina  falling  short  of  the  apex  of  the 
abdomen,  in  fact  not  reaching  the  femoral  ajjices,  in  length  being  hardly  twice 
as  long  as  the  median  line  of  the  pronotal  disk,  lanceolate;  marginal  fiekl  moder- 
ately expanded  at  proximal  third,  narrowing  distad;  costal  margin  straight  from 
the  point  of  greatest  width  of  marginal  field  to  near  the  apex,  where  it  is  gently 
arcuate;  sutural  margin  in  general  straight;  apical  margin  acute  with  the 
innnediatc  apex  very  narrowly  rounded;  texture  of  tegmina  and  areolation  of 
the  same  as  in  the  other  species  of  the  genus.  Wings  reduced,  when  in  repose 
but  slightly  surpassing  the  middle  of  the  tegmina.  Prosternum  with  the  pro- 
jection of  the  cephalic  margin  erect,  subspiniform.  dejjlanate  on  tlie  cephalic 
face;  interspace  between  mesosternal  lolies  strongly  transverse,  shallow,  the 
greatest  width  over  twice  as  great  as  the  greatest  deptli,  lobes  broadly  roundcnl; 
interspace  between  the  metasternal  lobes  distinctly  greater  than  that  between 
the  mesosternal  lol)cs,  very  shallow,  the  loiies  rotundato-rectangulatc,  cephaUc 

TR.\NS.    AM.    ENT.    .SOC,    XLIV. 


198  BRAZILIAN    DERMAPTERA    AND    ORTHOPTERA 

margin  of  interspace  arcuate.  Ovipositor  valves  moderately  compressed. 
Median  femora  with  the  ventral  margin  sublamellate  and  sinuate,  the  distal 
extremity  of  the  femur  much  heavier  than  the  proximal  portion,  cephalic 
and  dorsal  faces  subcarinate.  Caudal  femora  but  slightly  shorter  than  the 
tegmina,  moderately  compressed,  dorsal  margin  with  distinct  serrate  projec- 
tions inclined  distad;  dorso-external  carina  with  a  similar  median  projection 
and  proximad  and  distad  other  smaller  but  similar  points,  ventro-external 
carina  with  a  median  pair  of  serrate  projections;  external  pagina  with  a  close, 
impressed,  sub-imbricate  pattern  of  chevron-shaped  figures;  dorso-median  and 
lateral  genicular  lobes  produced,  narrow:  caudal  tibiae  robust,  armed  on  the 
external  margin  with  nine  spines;  caudal  metatarsus  slightly  longer  than  the 
second  and  third  tarsal  joints  together. 

General  color  verona  brown,  paling  to  sayal  brown  on  the  pronotum,  with 
certain  pale  areas  on  the  lateral  lobes  of  the  pronotum  and  caudal  femora,  clay 
color.  Eyes  buckthorn  brown,  antennae  of  the  general  color.  Pronotum  with 
scattered  lines  of  blackish  on  certain  of  the  points;  lateral  lobes  of  pronotum 
with  an  irregularly  indicated  pale  area  ventro-caudad.  Tegmina  weakly 
lineate  with  bone  brown  along  the  principal  veins  and  marmorate  with  the 
same  in  the  median  area  of  the  tegmina,  as  commonly  found  in  the  genus,  also 
distinctly  painted  with  the  same  color  on  the  rami  of  the  disto-sutural  section. 
Wings  washed  with  blackish.  Al:)domen  mars  brown.  Limbs  of  the  general 
color;  caudal  femora  with  three  transverse  pale  areas,  irregularly  outlined, 
but  subchevron-shaped  on  the  external  face,  the  distal  pale  area  distinctly 
indicated  on  internal  face  alone. 

Length  of  bodj',  30  mm. ;  length  of  pronotum,  9.2;  greatest  width  of  pronotal 
disk,  9.3;  length  of  tegmen,  16. S;  greatest  width  of  tegmen,  5.2;  length  of 
caudal  femur,  15.4. 

The  type  of  this  striking  species  is  unique. 

Parossa  ampla  new  species     (Plate  X,  figs.  8  and  9.) 

AlUed  to  P.  bimaculata  (Giglio-Tos),  but  differing  in  the  blunter 
caudal  angle  of  the  pronotal  disk,  in  the  broader  tegmina  (see 
plate  X.,  figs.  9  and  10)  which  are  subequal  in  width  to  the  great- 
est dorsal  pronotal  width,  in  the  apical  region  of  the  tegmina 
being  much  less  acute  and  rounded  at  the  extreme  apex  instead 
of  acuminate  as  in  bimaculata,  and  in  the  shorter  and  blunter 
ovipositor  jaws. 

Type. —  9  ;  Franga,  State  of  Sao  Paulo,  Brazil.  January, 
1911.     (E.  Garbe.)    [Acad.  Nat.  Sciences  Phila.,  Type  no.  5279.] 

Size  medium :  form  as  usual  in  the  genus :  surface  of  the  peculiar  texture  and 
with  the  usual  vestiture  found  in  the  related  P.  himaculata.  Head  as  in  P. 
bimaculata.  Pronotum  identical  with  that  of  P.  bimaculata  but  with  the  caudal 
margin  of  the  pronotal  disk  very  Ijroadly  obtuse-angulate  and  hardly  produced. 
Tegmina  relatively  broad,  in  greatest  width  subequal  to  the  greatest  caudal 
width  of  the  pronotal  disk;  in  length  the  tegmina  surpass  the  apices  of  the 
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caudal  femora  by  about  tho  Iciifitli  of  the  pronotal  disk:  (-ostal  marf;;in  of  the 
tegmina  very  faintly  lobulate  and  .subarcuat(>  proxiuiad,  straight  for  the  median 
three-fifths  of  the  length,  the  distal  extreniity  of  this  margin  strongly  arcuate 
to  the  narrowly  rounded,  but  in  general  aeute-angulate,  apex,  which  is  nearly 
sutural  in  position;  sutural  margin  straight:  reticulations  of  the  tegmina 
fewer  and  more  ojien  than  in  bimaculala.  Prosternal  tuliercle  less  elevated  and 
less  mamillate  than  in  himaculata.  Ovipositor  jaws  shorter,  more  rol)ust  and 
less  elongate  than  in  bimaculala,  the  distal  extremity  of  the  dorsal  valves 
more  sharply  upcurved,  the  ventral  valves  with  the  distal  section  more  decurved. 
Limbs  as  in  bimaculala  but  somewhat  shorter;  the  caudal  tarsi  are  also  some- 
what heavier. 

Allotype. —  cf  ;  Same  data  as  the  type.  [Acad.  Nat.  Sciences 
Phila.] 

This  ^ex  differs  from  the  male  of  himaculdld  in  the  broader  tegmina,  which  are 
slightly  broader  than  the  greatest  (caudal)  width  of  the  pronotal  disk;  stru('ture 
of  the  tegmina  as  in  the  type.     Limbs  agree  with  the  description  of  the  female. 

General  color  lime  green  to  light  cress  green,  on  the  ventral  surface  and  limbs 
passing  to  ecru  olive  or  even  old  gold;  tegmina  washed  in  a  tessellate  pattern 
with  pale  green-yellow,  the  areas  of  the  general  color  on  the  tegmina  being 
relatively  small,  quadrate  and  evenly  distributed.  Usual  spot  at  base  of  anal 
field  of  tegmina  orange  chrome.  Wings  with  the  veins  of  the  anterior  field 
washed  with  the  general  color,  and  of  the  remainder  weakly  lined  with  pale 
garnet  brown.  Eyes  brussels  brown  (  9  )  to  bay  (cf ).  Antennae  dull  garnet 
brown.  Caudal  tibiae  becoming  more  intense  coral  pink  to  light  jasper  red 
distad,  the  spines  very  narrowly  black  tipped.     Vestiture  whitish. 

Measurements  {in  millimeters) 


P. 

ampla 

/-•.  bimaculala 

& 

9 

(Sapucay, 

9 

(Sapucay, 

{allotype) 

Uype) 

Paraguay) 

Paraguay) 

Length  of  body, 

19.8 

27.3 

21.. 5 

27.8 

Length  of  pronotum, 

5.4 

6.7 

5.3 

7.3 

Greatest  caudal  width  of  prono- 

tal disk, 

4 

5 

3.7 

5.2 

Length  of  tegmen. 

20.3 

24 

21.4 

27.3 

Greatest  width  of  tegmen, 

4.1 

4.6 

3.4 

4.5 

I^ength  of  caudal  femur. 

12 

13. 5 

12 

15.5 

In  addition  to  the  type  and  allotype  we  have  exaniined  a  para- 
typic  female. 

LOCUSTINAE 
Procolpia  emarginata  (Serville) 
1832.      Xiphicera  emarginata  Serville,  Ann.  Sci.  Nat.,  xxii,  p.  271.     [Brazil.] 

Estagao  Piassaguera,  State  of  Sao   Paulo.     December,  1910. 
(H.  Ltiderwaldt.)    One  female. 
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Brazil  (no  exact  data) .    One  male. 

We  wish  to  re-affirm  our  previously  expressed  opinion  that 
Procolpia  minor  Giglio-Tos  is  a  member  of  this  genus  and  not  of 
the  genus  Munatia,  as  considered  by  Bruner.  We  have  com- 
pared the  species  with  both  sexes  of  the  genotypes  of  the  genera 
involved  and  find  every  tendency  toward  P.  emarginata,  aside 
from  the  acuminate  tips  of  the  tegmina  and  wings.-  In  this 
latter  feature,  however,  we  note  as  discernible  the  oblique  sutural 
emargination  of  Procolpia,  while  the  characters  of  the  rostrum, 
pronotum,  the  general  pronotal  form,  and  character,  texture  and 
general  form  of  the  limbs  are  more  nearly  those  of  P.  emarginata, 
the  genotype  of  Procolpia. 

Diedronotus  discoideus  (Scrvillo) 

1831.     Tropinulim  lUscoidens  Serville,  Ami.  Sci.  Nat.,  xxii,  p.  273.     [Brazil.] 

Porto  Alegre,  State  of  Rio  Grande  do  Sul.  June,  1912.  (H, 
Liidecke.)     One  female. 

Itatiba,  State  of  Sao  Paulo.  April,  1910.  (J.  Lima.)  Two 
males. 

Salto  Grande,  State  of  Sao  Paulo.  February,  1911.  (H. 
Liiderwaldt.)     One  male. 

This  species  ranges  to  the  southward  into  northern  Argentina, 
but  is  definitely  known  from  but  little  to  the  noithward  of  the 
Sao  Paulo  records. 

Diedronotus  regularis  (Bruner) 

190.3.     Tropiitohis  rcgithiriH    Bruner,  Entom.    News,  xvi,  p.   214.     [Sapucay, 

Paraguay.] 

Franga,  State  of  Sao  Paulo.  January,  1911.  (E.  Garbe.) 
Two  females. 

This  is  the  most  eastern  record  of  the  species,  which  was  pre- 
viously known  only  from  the  type  localitj'  and  Chapada,  Matto 
Grosso. 

Elaeochlora  viridicata  (Serville) 

1839.      Xiphicera  viridicata  Serville,  Hist.  Nat.  Ins.,  Ortli.,  p.  G14.     [Buenos 

Aires,  Argentina.] 

Franga,  State  of  Sao  Paulo.  January,  1911.  (E.  Garbe.) 
One  male. 

Porto  Alegre,  State  of  Rio  Grande  do  Sul.  June,  1912.  One 
male. 
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This  Porto  Alegre  male  is  very  similar  to  topotypic  males, 
except  that  the  size  is  somewhat  less  and  the  tegmina  and  wings 
do  not  surpass  the  femoral  apices.  The  caudal  tibiae,  however, 
show  no  red  in  their  yellowish  ground  color.  The  Franga  male 
is  more  similar  to  specimens  from  Sapucay,  Paraguay  and  the 
Misiones,  Argentina,  which  have  been  the  subject  of  comment 
by  us.i" 

Elaeochlora  arcuata  Helm 

1908.     Elaeochlora  arcuata  Rohn,  Proc.  Acad.  Nat.  Sci.  Phila.,  1908,  p.  13,  fig, 
1.     [Juiidiahy,  State  of  Sao  Paulo,  Brazil.] 

Salto  Grande,  State  of  Sao  Paulo.  February,  1911.  (H. 
Lliderwaldt.)     One  male. 

When  compared  with  the  type  (cf)  this  specimen  has  the  fas- 
tigium  acute-angulate,  more  deeply  sulcate  and  depressed  trans- 
versely proximad,  the  tegmina  are  slightly  more  elongate  and 
narrower,  and  the  limbs  are  all  appreciably  more  elongate.  This 
is,  however,  no  question  in  our  mind  of  the  identity  of  the  speci- 
men with  arcuata. 

This  species  is  known  only  from  the  two  localities. 

Chromacris  miles  (Drury) 

1773.     Gryll[us]  Loc[nsta]  miles  Drury,  Illustr.  Xat.  Hist.  Exot.  Ins.,  ii,  pp. 
79  and  Index,  pi.  xlii,  fig.  2.     [Bay  of  Honduras.] 

Salto  Grande,  State  of  Sao  Paulo.  February',  1911.  (H. 
Lliderwaldt.)     One  male. 

Franga,  State  of  Sao  Paulo.  January,  1911.  (E.  Garbe.) 
Two  males,  three  females. 

Porto  Alegre,  State  of  Rio  (Jrande  do  Sul.  Juno,  1912.  Two 
females. 

The  Porto  Alegre  specimens  have  the  pale  markings  orange 
rufous,  as  usual  in  the  more  southern  individuals  of  the  species ; 
the  Salto  Grande  individual  has  much  more  yellowish  pale  mark- 
ings, while  the  Franga  specimens  have  these  markings  decidedly 
yellow.  In  all  the  tegmina  show  a  more  or  less  distinct  brick- 
red  wash.  The  pale  areas  of  the  wings  are  brick-red  in  the  Porto 
Alegre  and  Salto  Grande  specimens,  a  deeper  and  more  intense 
red  in  the  Franga  representatives. 

1"  Proc.  Acad.  Xat.  Sci.  Phila.    1907,  p.  174;  Il>id.,  191.3,  p.  .331. 
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Zoniopoda  tarsata  (Senille) 

1831.     Acridium  tarsata  Serville,  Ann.  Sci.  Nat.,  xxii,  p.  283.     [Brazil.] 

Franga,  State  of  Sao  Paulo.  January,  1911.  (E.  Garbe.) 
One  female. 

This  specimen  is  inseparable  from  other  material  of  the  species 
from  several  localities.  The  species  has  been  definitely  recorded 
from  Rio  de  Janeiro  and  Jundiahy,  State  of  Sao  Paulo,  as  well 
as  the  State  of  Rio  Grande  do  Sul,  Brazil. 

Zoniopoda  cruentata  (Blanohard) 

1846.     Acridium  cruentatum   Blanchard,   in  D'Orl)igny.   Voy.   dans  I'Am^r. 
Merid.,  vi,  pt.  ii,  p.  216,  pi.  xxvii,  fig.  5.     [No  locality.] 

Porto  Alegre,  State  of  Rio  Grande  do  Sul.  June,  1912.  One 
female. 

It  appears  probable  that  cruentata  and  tarsata  are  merely  geo- 
graphic races  of  the  same  species,  or  even  only  environmental 
phases,  but  more  material  from  other  localities  is  necessary  to 
clearly  demonstrate  the  real  relationship  of  the  two.  Typically 
they  appear  distinct  and  the  series  show  fair  geographic  correla- 
tion, the  more  reddish  tarsata  to  Brazilian  localities,  the  more 
yellowish  cruentata  to  Paraguayan  and  Argentinian  localities. 
The  presence  of  material  (one  male  and  one  female)  from  La 
Cumbre,  Province  of  Cordoba,  Argentina,  nearer  tarsata  than 
cruentata  suggests,  however,  the  possibility  of  environmental, 
instead  of  purely  geographic  or  regional,  influences  being  respon- 
sible for  the  color  differences.  Material  from  a  number  of  locali- 
ties and  habitat  information  must  be  available  to  clear  up  this 
problem. 

Zoniopoda  hempeli  Bruner 

1911.     Zoniopoda   hempeli  Bruner,  Ann.   Carneg.  Mus.,  \iii,  p.  58  footnote. 
[Sao  Paulo,  Brazil.] 

Franga,  State  of  Sao  Paulo.  January,  1911.  (E.  Garbe.) 
One  female. 

This  specimen  measures  as  follows:  length  of  body,  36.5  mm.; 
lengthof  pronotum,  9.2;  length  of  tegmen,  31.7;  length  of  caudal 
femur,  18.2.  The  species  was  previously  known  only  from  the 
original  description,  and  in  position  it  is  very  close  to  iheringi 
and  mimicula. 
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Zoniopoda  similis  Brutur 

1906.  Zoniopoda  similis  Bruner,  Proc.  U.  S.  Xat.  Mus.,  xxx,  p.  652.     [Sapu- 
cay,  Paraguay.] 

Franga,  State  of  Sao  Paulo.  January,  1911.  (E.  Garbe.) 
Three  males,  three  females. 

These  specimens  are  slightly  smaller  than  a  number  of  topo- 
types  of  both  sexes  now  before  us.  The  species  is  now  known 
from  the  two  localities  given  above  and  Chapada,  Matto  Grosso, 
Brazil. 

Prionacris  erosa  Rehn 

1907.  Prionacris  erosa  Rehn,  Proc.  Aoad.  Xat.  Soi.  Phila.,  1907,  p.  176,  fig.s. 
10  and  11.     [Sapucay,  Paraguay.] 

Franga,  State  of  Sao  Paulo.  January,  1911.  (E.  Garbe.) 
One  female. 

This  specimen  is  of  almost  the  same  dimensions  as  the  female 
measured  by  Bruner. ^^  The  species  is  known  only  from  the 
localities  given  al)ove  and  Chapada,  Matto  Grosso,  Brazil 
(Brunor). 

Diponthus  crassus  Bruner 

1910.     Diponlhus  crassus  Bruner,  Entom.  News,  xxi,  p.  303.     [Puerto  Bertoni, 
Paraguay.] 

Porto  MajoH,  State  of  Parana.  October,  1910.  (Schrottky.) 
One  female. 

This  specimen  is  badly  shrivelled  and  discolored,  but  is  clearly 
referable  to  this  species,  of  which  we  have  a  topotypic  male. 
This  is  the  first  Brazilian  record  of  the  species. 

Leptysma  filiformis  (Serville) 

1S39.     Opminala  jiliformis  Serville,  Hist.   Xat.  Ins.,  Orthopt.,  p.  .')93.     [The 
Xorth  of  the  State  of  Sao  Paulo,  Brazil.] 

Porto  Alegre,  State  of  Rio  Grande  do  Sul.     Two  males. 

Stenacris  cylindrodes  (Stdl) 

IstlO.     Opsdiiudd  rijlindrodes  StS,l,   Kong.  Sven-^ka  Freg.  Eugenies  Rcsa,  Ins., 
p.  325.     [Rio  de  Janeiro,  Brazil.] 

Porto  Alegre,  State  of  Rio  Grande  do  Sul.  Juno.  1012.  One 
female. 

This  locality  and  Resistencia,  Chaco,  Argentina  are  the  most 
southern  localities  from  which  the  species  is  known. 

"  Ann.  Carneg.  Mus.,  viii,  p.  62,  (1911;. 
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Cornops'-'  politum  (Brunei) 

1906.     Pnracornops  polilum  Bruner.  Proc.  U.  S.  Nat.  AIus.,  xxx,  pp.  662,  664. 
[Rio  de  Janeiro,  Brazil.] 

Ypiranga,  State  of  Sao  Paulo.  April,  1910.  (Lliderwaldt;  at 
electric  light.)     One  female. 

This  specimen  is  provisionally  assigned  here,  as  it  has  the  teg- 
mina  longer  in  proportion  than  described,  but  our  material  of 
other  species  shows  considerable  individual  variation  occurs  in 
this  feature.  When  compared  with  C.  aquaticum,  with  which 
Bruner  compared  this  species,  it  is  seen  to  be  closely  related,  in 
fact  politum  may  be  merely  a  geographic  race  of  aquaticum. 

This  specimen  measures  as  follows:  length  of  body,  27  mm.; 
length  of  pronotum,  5.6;  greatest  caudal  width  of  pronotal  disk, 
3.9;  length  of  tegmen,  26.2;  length  of  caudal  femur,  16.6. 

Cornops  ignotum  new  species     (Plate  X,  figs.  11,  12  and  13.) 

1906.     Paracornops   longipenne   Bruner    (not    Paracornops    longipenne    (De- 

Geer)),  Proc.  U.  S.  Nat.  Mus.,  x.\x,  p.  662.     [Sao  Paulo,  Brazil.] 
1908.     Pnracornops  longipenne  Rehn  (not  Paracornops  longipenne  (DeGeer)), 

Proc.  Acad.  Nat.  Sci.  Phila.,  1908,  p.  16.     [Sao  Paulo,  Brazil] 

As  we  have  shown  elsewhere'^  DeGeer's  lo7igipenne,  from  Suri- 
nam, is  a  species  quite  distinct  from  this,  in  fact  nearest  to  C. 
longicorne  (Bruner).  The  present  author  followed  Bruner  in 
using  the  DeGeerian  name  for  this  species.  As  we  have  not  seen 
the  allied  C.  paraguayense  (Bruner),  we  are  unable  to  say  how 
this  species  differs  from  that  form,  but  the  difference  between 
this  species  (as  longipenne)  and  C.  dorsatum  (Bruner)  has  been 
mentioned  in  the  description  of  the  latter. 

Type. —  cf  ;  Sao  Paulo,  State  of  Sao  Paulo,  Brazil.  September 
14,  1900.     [Acad.  Nat.  Sci.  Phila.,  Type  no.  5283.] 

Size  slightly  above  the  average  for  the  genus;  form  as  usual  in  the  genus: 
surface  of  face,  ventro-cephalic  section  of  genae,  pronotum  and  pleura  rather 
thickly  and  regularly  impresso-punctate.  Head  with  normally  exposed  dorsal 
section  but  slightly  more  than  two-thirds  of  the  dorsal  length  of  the  pronotum; 
occiput  and  fastigium  nearly  flat  when  seen  from  the  lateral  aspect:  interocular 
space  no  wider  than  broadest  section  of  frontal  costa;  fastigium  rectangulate 
when  seen  from  the  dorsum,  finely  but  distinctly  medio-longitudinally  sulcate, 
margins  slightly  elevated;  fastigio -facial  angle  when  seen  from  the  lateral  as- 
pect slightly  rounded  subacute,  facial  line  from  interantennal  region  very 

'-  We  have  elsewhere  (Trans.  Amer.  Entom.  Soc,  xlii,  pp.  285,  286,  (1916) 
shown  that  Paracornops  GigHo-Tos  equals  Cornops  Scudder. 
13  Trans.  Amer.  Entom.  Soc,  xhi,  pp.  286  &  287,  (1916). 
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straight  retreating;  frontal  costa  moderately  broad,  consideralily  narrowed  at 
the  fastigio-faeial  angle,  greatest  breadth  between  the  antennae,  then  very 
faintly  narrowing  ventrad,  carinal  margins  of  the  costa  almost  reaching  the 
clypeal  sulcus,  sulcus  of  costa  extending  from  l>etween  the  antennae  ventrad 
for  the  full  length,  deep  in  the  ocellar  region,  strongly  punctate;  supplementary 
facial  carinae  distinct,  straight,  moderately  divergent  ventrad:  eyes  moderately 
prominent,  in  length  slightly  more  than  that  of  the  infra-ocular  sulcus,  in  form 
ovate-reniform;  antennae  slightly  longer  than  the  combined  length  of  the  head 
and  pronotum,  rather  heavy,  proximad  subdepressed.  Pronotum  subcylindrical, 
the  greatest  (caudal)  width  of  disk  contained  al)out  one  and  one-half  times  in 
the  greatest  dorsal  length  of  the  same;  cephalic  margin  of  disk  arcuate  with  a 
shallow  but  evident  median  emargination;  caudal  margin  arcuate  obtuse- 
angulate;  lateral  shoulder  rounded,  although  sub-evident  on  the  metazona; 
median  carina  indicated  although  not  clearly  formed,  and  severed  by  three 
transverse  sulci;  lateral  lobes  longer  than  deep,  ventral  margin  sub-truncate 
caudad,  oblique  subconcave  cephalad,  caudo-ventral  angle  broadly  rounded. 
Tegmina  elongate,  surpassing  the  apex  of  the  body  by  nearly  the  length  of  the 
head  and  pronotum.  and  of  the  caudal  femora  by  almost  the  pronotal  length ; 
apex  well  rounded.  Prosternal  spine  erect,  subconical,  blunted:  interspace 
between  the  mesosternal  lobes  slightly  longer  than  broad,  slightly  broad"-  than 
a  single  lobe:  metasternal  lobes  contiguous  cauflad.  Supra-anal  plate  trigonal, 
faintly  longer  than  proximal  width,  apex  well  rounded,  cereal  emargination  of 
lateral  margins  of  the  plate  distinct  but  not  deep,  rectangulate;  proximal  half  of 
plate  with  a  pair  of  median  carinae,  a  latero-proximal  tubercle  and  one  at  the 
cereal  emargination,  these  as  well  as  the  paired  carinae  well  elevated  and  black: 
cerci  of  the  falcate  type  usual  in  the  group,  rather  sharply  bent  falcate  in  form, 
the  tip  rather  blunt,  slightly  incurved;  subgenital  plate  strongly  compressed, 
subrostrate  disto-dorsad  although  little  produced,  distal  face  finely  sulcata. 
Caudal  femora  about  two-thirds  as  long  as  the  bod}',  moderately  robust  (for 
the  genus),  genicular  lobes  distinctly  and  sharply  acute-angulatc;  caudal 
tibiae  with  seven  spines  on  the  external  margin  and  ten  on  the  internal  margin, 
the  distal  halt  of  the  tibiae  considerably  exi)anded  and  the  margins  apprecial)ly 
lamellate,  with  the  fringing  brushes  of  scattered  but  long  hairs;  caudal  tarsi 
with  the  metatarsus  and  third  joint  subequal  in  length. 

Allotype. —  9  ;  Same  data  as  type.  [Acad.  Nat.  Sci.  Phila.] 
Differing  from  the  male  description  as  given  below.  Interocular  space 
slightly  wider  than  the  broadest  section  of  the  frontal  costa;  fastigium  slightly 
more  than  a  right  angle  when  seen  from  the  dorsum.  Tegmina  apparently 
slightly  shorter  than  in  the  male  (apices  broken).  Dorsal  ovipositor  jaws  with 
six  teeth  on  lateral  margins.  Caudal  tibiae  with  six  spines  on  external  margin. 
General  coloration  of  dorsal  surface  brussels  brown  to  raw  umber,  darkening 
laterad  over  the  dark  l)ars  until  they  are  sharply  seal  brown  where  they  meet  the 
straw  yellow  to  light  ochraceous-buff  of  the  lower  genae,  lower  lateral  lobes  and 
ventral  section  of  j^leura.  Venter  of  body  buckthorn  brown.  Eyes  cinnamon- 
brown;  antennae  of  the  dorsal  color;  face  pale  dull  l)ister  to  brownish  olive. 
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Cephalic  and  median  limbs  dull  tawny-olive,  sometimes  washed  with  greenish ; 
caudal  femora  buckthorn  brown  to  tawny;  caudal  tibiae  bluish  gray-green,  on 
external  face  washed  with  the  color  of  the  femora,  spines  straw  color,  black 
tipped.     Wings  hyaline  with  fuscous  veins,  the  latter  whitish  proximad. 

Measurements   (in  millimeters) 


d" 

cf 

9 

(type) 

(paTatype) 

{allotype) 

Length  of  bodj', 

20 

21.9 

25.2 

Length  of  j)ronotum, 

4.3 

4.6 

5.6 

Greatest  width  of  pronotum, 

2.6 

3 

3.4 

Length  of  tegmen, 

20 

22 

22  (imperfect) 

Length  of  caudal  femur, 

12.6 

14 

15.8 

In  addition  to  the  type  and  allotype  we  have  before  us  four 
male  paratypes,  taken  the  same  date  as  the  type.  These  speci- 
mens fully  agree  with  the  type  in  all  important  characters,  al- 
though there  is  seen  to  be  a  great  amount  of  individual  size  varia- 
tion. One  paratype  is  larger  than  the  type  and  we  have  given 
its  measurements  above.  The  number  of  spines  on  the  external 
margin  of  the  caudal  femora  is  seen  to  vary  individually  from  six 
to  seven. 

Cornops  dorsatum  (Bruner) 

1911.     Paracornops  dorsatum  Bruner,  Ann.  Carneg.  Mus.,  viii,  p.  84.      [Cha- 
pada,  Matto  Grosso,  Brazil.] 

Porto  Majoli,  State  of  Parand.  October  to  November,  1910. 
(Schrottky.)     Two  females. 

This  species  is  rather  closely  related  to  C.  ignotum,  but  the 
differences  are  quite  evident  on  close  comparison. 

The  two  localities  given  above  are  the  only  ones  known  for 
the  species. 

Abracris  chapadensis  (Bruner) 

1908.     Onuilotettix  chapadensis  Bruner,  Biol.  Cent.-Amer.,  Orth.,  ii,  pp.  280, 
282.     [Chapada,  Matto  Grosso,  Brazil.] 

Franga,  State  of  Sao  Paulo.  January,  1911.  (E.  Garbe.) 
Two  females. 

The  specimens  are  referred  rather  tentatively  to  this  species, 
the  only  detailed  description  of  which  was  based  solely  on  a  single 
male,^'*  although  both  sexes  were  indicated  in  the  key  there  pre- 
sented.^^    At  present  we  have  males  belonging  to  this  species  for 

"  Ann.  Carneg.  Mus.,  viii,  p.  109,  (1911). 
15  Ibid.,  p.  108. 
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■examination.  The  species,  as  we  understand  it,  is  veiy  close  to 
nebulosa,  from  which  it  seems  best  separated  bj-  the  shorter  and 
broader  fastigium,  the  less  produced  interantennal  section  of  the 
frontal  costa,  the  slightly  greater  interspace  between  the  eyes, 
and  the  somewhat  different  shape  of  the  ventral  margin  of  the 
lateral  lobes  of  the  pronotum. 

Of  the  series  previously  recorded  l)y  us,fromSapucay,  Paraguay, 
as  signatipes,^^  four  females  should  be  referred  to  the  present  form 
and  the  remainder  to  coerideipennis.  The  confusion  of  this 
material  was  responsible  for  the  comment  there  made  on  the 
variability  of  the  coloration  of  the  ventro-external  face  of  the 
caudal  femora.  As  we  have  shown  elsewhere,  however,  almost 
as  great  a  degree  of  variation  in  this  respect  is  found  in  coerulei- 
yennis.  The  specimen  from  Misiones,  later  reported  by  us  as 
nebulosa,^''  was  correctly  associated,  as  an  authentic  pair  loaned 
by  Prof.  Bruner  shows. 

Osmilia  violacea  (Thunberg) 

1824.     Gr[yllus]  violacexis  Thunberg,  Mem.  Acad.  Imp.   Sci.  St.  Peter.sb.,  ix,  p. 
413.     [Brazil.] 

Piracicaba,  State  of  Sao  Paulo.  November,  1906.  (J.  Lima.) 
One  female. 

This  specimen  is  inseparable  from  Paraguayan  and  Misiones, 
Argentina  material.  We  see  no  reason  to  separate  Burmeister's 
coelestre  from  this  species,  or  to  replace  Thunberg's  name  by  the 
much  later  one.  The  distribution  of  this  species  appears  to  cover 
the  region  from  eastern  Peru  and  Ecuador,  south  through  Bolivia 
and  western  Brazil  to  northern  Argentina  (Misiones,  Jujuy, 
Tucuman  and  Chaco),  east  to  the  vicinity  of  Rio  de  Janeiro, 
Brazil.  We  have  in  addition  records  from  Pard  and  Santarem, 
Brazil  and  Trinidad,  but  we  suspect  these  may  refer  to  speci- 
mens of  flavo-lineata  with  a  bluish  green  tint  to  the  wing  disks, 
such  as  we  have  recorded  elsewhere  from  northeastern  Brazil.'^ 

'"  Proe.  .\cad.  Nat.  Sci.  Phila.,  1907,  p.  187,  (1907). 
"  Proc.  Acad.  Nat.  Sci.  Phila.,  1913,  p.  339,  (1913). 
'8  Trans.  Amer.  Entom.  Soc,  xlii,  p.  295,  (191G). 
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Adimantus  vitticeps  (Blanchard) 

1846.     Acridium  vitticeps  Blanchard,  in  D'Orbigny,  Voy.  dans  I'Amer.  Merid., 
vi,  pt.  ii,  p.  216,  pi.  xxvii,  fig.  4.     [No  locality  cited.] 

Franga,  State  of  Sao  Paulo.  January,  1911.  (E.  Garbe.) 
One  female. 

This  individual  has  the  pale  facial  markings  of  the  same  brilliant 
yellow  which  colors  similar  portions  of  the  pattern  on  the  occiput, 
genae  and  pronotum,  instead  of  a  generally  deadened  greenish 
tone,  as  in  the  other  specimens  seen.  The  wings  are  pale  greenish 
hyaline,  with  no  trace  of  the  blue  said  to  be  found  in  Burmeister's 
ornatissimus.  The  caudal  tibiae  are  solid  carmine,  with  the 
black  annuli  incomplete  and  indicated  only  on  the  ventral  and 
lateral  faces.  The  pinkish  red  of  the  ventral  apex  of  the  abdo- 
men and  the  ventral  valves  of  the  ovipositor  is  decided. 

Zygoclistron  trachystictum  Rehii 

1905.     Zygodidrun  trachystictum  Rchn,  Entom.  News,  xvi,  p.  39,  figs.  1,  2  and 
3.     [Sapucay,  Paraguay.] 

Franga,  State  of  Sao  Paulo.  January,  1911.  (E.  Garbe.) 
Five  males,  two  females. 

These  specimens  are  inseparable  from  material  from  the  type 
locality.  All  the  Franga  individuals  are  very  much  duller  than 
the  Sapucay  representatives,  the  yellow  being  less  brilliant  and 
more  ochraceous,  the  dorsal  color  less  rufous  and  the  lateral  bars 
and  the  abdominal  coloration  more  umber.  The  size  is  also 
slightly  less  than  in  the  Sapucay  representation. 

This  is  the  first  BraziUan  record  of  the  species,  which  was  pre- 
viously known  from  Sapucay,  Paraguay  and  Santa  Cruz  de  la 
Sierra,  Bolivia  (Bruner). 

Homalosaparus  canonicus  Rehn 

1908.      Honidlosaparu.'i  cauonicns  Rehn,  Proc.  Acad.  Nat.  Sci.  Phila.,   1908, 

p.  17,  figs.  2  and  3.     [Sao  Paulo,  Brazil.] 

Estagao  Campo  Grande,  State  of  Sao  Paulo.  July,  1912. 
One  female. 

Schistocerca  infumata  Scudder 

1899.    Schistocerca  infumata  Scudder,  Proc.  Amer.  Acad.  Arts  and  Sci.,  xxxiv, 
pp.  444,  457.     [Montevideo,  Uruguay;  Brazil.] 

Ypiranga,  State  of  Sao  Paulo.  July,  1913.  (H.  Liiderwaldt.) 
One  female. 
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Dichroplus  exilis  Giglio-Tos 

1894.     D[ichroplus]  exilis  Giglio-Tos,  Boll.  INI  us.  Zool.  Anat.  Com]).  Torino, 
ix,  no.  184,  p.  23.     [Resistencia,  Chaco,  Argpiitiiia.] 

Itatiba,  State  of  Sao  Paulo.  April,  1910.  (J.  Lima.)  Two 
males,  one  female. 

This  is  the  most  northeasterly  record  of  the  species,  which 
ranges  south  to  the  provinces  of  Chaco  and  Jujuy,  Argentina, 
and  west  to  Santa  Cruz  dc  la  Sierra,  Bolivia. 

Dichroplus  punctulatus  (Thuiit)eig) 

ls24.     (riiultus]  puncbilntus  Thunljerg,  ]\Iein.  Acad.  Imp.  Sci.  St.  Peter.sb.,  ix, 
p.    40S.     [Brazil.] 

Itatiba,  State  of  Sao  Paulo.  April,  1910.  (J.  Lima.)  One 
male,  one  female. 

Sao  Paulo,  State  of  Sao  Paulo.  February,  1905.  (H.  Liider- 
waldt.)     One  female. 

Dichroplus  bergii  (>StS,l) 

IST.S.     I'[vz(il< itix]  bergii.  St§,l,  Bihang  K.  Sven-ka  Vet.-Akad.  Hand!.,  v,  no. 
9,  ]).  (5.     ["  Buonos  Aire.s,  Parana,  Corrientes,  Argentina."] 

State  of  Sao  Paulo.  (Hammer  Cln.)  One  male,  one  female. 
[Cornell  University.] 

Itatiba,  State  of  Sao  Paulo.  April,  1910.  (,L  Lima.)  Five 
females. 

Porto  Alegre,  State  of  Rio  Grande  do  Sul.  June,  1912.  (H. 
Ludocke.)     One  female. 

All  of  the  specimens  from  the  State  of  Sao  Paulo  have  purplish 
caudal  tibiae.  The  Porto  Alegre  individual  has  them  much 
darker  bluish  purple  with  tli(^  intoi'iial  fac(>  spotted  with  dull 
ochraceous  proximad. 

Tettigoxiidae 
phaneropterinae 

Scaphura  nitida  Pcrty 

1834.     Scaphura  nitida  Pcrty,    in   Spix   and   Martius,    Delect.   Anim.   Artie. 
Brasil.,  p.  121,  pi.  xxiii,  fig.  12.     [Mountains  of  Minas  Geraes,  Brazil.] 

Sao  Paulo.     One  female.     [M.  C.  Z.] 

This  specimen  is  fully  typical  of  the  species,  which  has  also 
been  recorded  from  Cayenne. 
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Scaphura  nigra  (Thunberg) 

1824.    Gr[yllus]   /agcr  Thunberg,  Mem.  Acad.  Imp.  Sci.  St.  P6tersb.,  ix,  p.  415. 
[Brazil.] 

Franga,  State  of  Sao  Paulo.  January,  1911.  (E.  Garbe.) 
Two  females. 

These  specimens  are  quite  ochraceous-rufescent,  the  only 
ehalybeous  area  being  the  dorsal  and  dorso-lateral  sections  of  the 
abdomen.  In  one  the  distal  section  of  the  caudal  femora  and 
caudal  tibiae  are  ochraceous,  in  the  other  blackish. 

Gymnocera  lefebvrei  Rrulle 

"1S3.5.    dijiiutoccrd  Icfehvni  Briille,  Hist.  Nat.  des  Ins.,  ix,  p.  146.     [Brazil. ]"^ 

Sao  Francisco,  State  of  Santa  Catharina.  November  11,  1900. 
One  male. 

We  have  been  unable  to  examine  the  original  description  of 
this  species,  but  the  present  individual  fully  agrees  with  the  de- 
scriptions of  Serville  and  Brunner.  It  seems  probable  to  us 
that  lefebvrei  and  fasciata,  of  each  of  which  we  have  a  specimen 
before  us,  are  phases  or  chromatomorphs  of  a  single  species, 
similar  in  this  respect  to  the  allied  Scaphura  nigra. 

This  is  the  first  exact  record  of  the  occurrence  of  the  species. 

Anaulacomera  intermedia  Brunner 

1878.     A[naulaco?nera]  ititenyiedia  Brunner,  Monogr.  der  Phaneropt.,  pp.  278; 
283.     [Brazil.] 

Santos,  State  of  Sao  Paulo.     April  1,  1912.     (H.  Liiderwaldt.) 
One  female. 

This  specimen  fully  agrees  with  the  original  description  and 
with  a  male  individual  recorded  by  us  elsewhere. ^^  The  vicinity 
of  Rio  de  Janeiro  and  Santos  are  the  only  definite  localities  known 
for  the  species. 

Anaulacomera  sulcata  Brunner 

1878.     A[naulacomera]  sulcata  Brunner,  Monogr.  der  Phaneropt.,  pp.  279,  289. 
[Brazil;  Peru.] 

Ypiranga,  State  of  Sao  Paulo.  February,  1913.  (H.  Liider- 
waldt.)    One  male. 

This  species  has  been  recorded  from  Goyaz,  State  of  Goyaz, 
and  Rio  de  Janeiro,  Brazil. 

'3  Trans.  Am.  Ent.  Soc,  xliii,  p.  354,  (1917). 
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Grammadera  janeirensis  Bruiier 

1915.     Grcuninadera  janeirensis  Bruner,  Ann.  Carnog.  Mas.,  i.x,  p.  321.     [Riode 
Janeiro,  Brazil.] 

Sao  Paulo,  State  of  Sao  Paulo.  February,  li)07.  (H.  Liider- 
waldt.)     One  male. 

This  specimen  fully  agrees  with  all  the  important  features  of 
the  original  description,  but  shows  a  slight  sulcation  of  the  dorsal 
surface  of  the  fastigium,  a  condition  described  as  present  in  the 
female  but  absent  in  the  male.  We  find,  however,  some  varia- 
tion in  the  intensity  of  this  sulcation  in  the  allied  G.  hastata  Brun- 
ner,  and  think  that  in  the  forms  with  elongate  fastigia  this  feature 
varies,  and  probably  geographically,  but  our  material  is  too 
scanty  to  be  positive  of  the  character  of  the  variation. 

The  two  localities  given  above  are  all  known  for  the  species. 
Microcentrum  lanceolatum  (Burmeister) 
1S3S.     Ph[yUoptera]  lanccolata  Burmeister,   Handb.   der  Entoni.,  ii,  abth.  ii, 

pt.  i,  p.  692.     [Brazil.] 

Porto  Alegre,  State  of  Rio  Grande  do  Sul.  June,  1912.  (H. 
Liidecke.)     One  female. 

This  is,  apparently,  the  most  southern  record  known  for  this 
widely  distributed  species. 

Microcentrum  myrtifolium  Saussure  and  Pictet 

1898.     Microcentrum  myrtijolium  Saussure  and  Pictet,  Biol.  Cent.-Amer.,  Orth., 
i,  p.  359.     [Brazil.] 

Ypiranga,  State  of  Sao  Paulo.  October,  1910.  (H.  Liider- 
waldt.)     One  female. 

This  specimen  fully  agrees  with  the  original  description  and  is, 
apparently,  the  first  individual  of  the  species  with  full  locality 
to  be  recorded. 

PSEUDOPHYLLINAE 

Meroncidius  inornatus  Walker 

1S70.     Meroncidius  inornatus  Walker,  Catal.  Dcrniaj)!.  Salt.  Brit.  Mus.,  iii,  p. 
453.     [Montevideo,    Uruguay.) 

Sao  Joao  de  Barra,  State  of  Kio  de  .lanciro.  1912.  (E. 
Garbe.)     One  female. 

This  specimen  agrees  with  Walker's  description,  vague  though 
his  remarks  are  as  a  whole.  The  species  is  apparently  related  to 
M.  intermedins.  Brunner,-"  described  from  Rio  de  Janeiro,  Theres- 

-"  Monogr.  der  Pseudophyll.,  p.  15(),  pi.  vi,  fig.  tltJ,  (1895). 
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opolis,  Canto  Gallo  and  Bahia,  Brazil,  and  Cayenne,  in  fact  the 
two  may  be  inseparable,  although  Brunner's  species  has  a  deeper 
ovipositor  (5  instead  of  4.5  mm.)  and  longer  tegmina  (47  instead 
of  39.6  mm.),  while  the  other  proportions  are  the  same  or  very 
similar.  The  tegmina  show  small  areas  of  fuscous  at  the  sources 
of  transverse  nervures  in  the  discoidal  field,  while  in  inter medius 
the  tegmina  are  described  as  unicolorous.  Further  material  will 
be  necessary  to  show  the  proper  relationship  of  the  two  names. 
Brunner,  as  usual,  completely  ignored  the  Walkerian  species. 

COPIPHORINAE 

Neoconocephalus  irroratus  (Burmeister) 

1838.     C[o>iocephalus\  irroratus  Burmeister,  Handb.  der  Entom.,  ii,  abth.    ii, 
pt.  i,  p.  705.     [Brazil.] 

Ypiranga,  State  of  Sao  Paulo.  May,  1913.  (Dr.  H.  Von 
Ihering.)     One  male. 

The  present  specimen,  which  has  been  compared  with  Petropo- 
lis  material,  is  in  a  decided  brown  phase  of  coloration,  with  the 
tegmina  thickly  mottled  with  fuscous. 

The  species  has  been  recorded  from  a  numlier  of  localities  in 
southern  Brazil. 
Xeoconocephalus  vicinus  Karny 
1907.      Xcaconaci'phdlns  ricinus    Karny,  Ahhandl.   k.-k.   zooL-l)otan.   Gesell. 

AN'ion,  iv,  heft  3,  pp.  26,  34.     [Rio  Grande  do  Sul  (Brazil);  Paraguaj-.] 

Franga,  State  of  Sao  Paulo.  January,  1911.  (E.  Garbe.) 
One  female. 

This  specimen  has  been  compared  with  material  from  Chapada, 
Matto  Grosso,  Brazil  and  Sapucay,  Paraguay. 

Homorocoryphus  kraussi  (Redtenbacher) 

1891.     Conocephalus    kraussi    Redtenbacher,     Verhandk     k.-k.     zook-botan. 

Gesell.  Wien,  xli,  pp.  384,  420.     [Theresopolis  and    Rio  Grande    do   Sul, 

Brazil.] 

Porto  Alegre,  State  of  Rio  Grande  do  Sul.     June,  1912.     One 
male. 
Bucrates  lanista  new  species     (Plate  X,  figs.  14,  1.),  16  and  17.) 

Differing  from  the  two  other  known  species  of  the  genus^^  in 

^1  We  have  showii  elsewhere  (Trans.  Amer.  Entom.  Soc,  xliii,  p.  116,  (1917)) 
that  Bucrates  cocanus  Bolivar  was  founded  on  the  male  sex  of  Pnrabncrates 
brevicaiida  (Scudder).  StoU's  Locusta  falx  (Xatuur.  Afbeeld.  Beschr. 
Spooken,   etc.,   Zabel-en  Trekspr.,  p.  28,   pi.  xiiia,  fig.  54,  reg.  p.  11,   (1813)) 
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e  following  features.  From  capitatus  (De  Geer)  in  the  slightly 
^ore  compressed  form,  narrower  and  deeper  fastigium,  less  in- 
flated face  and  genae,  in  the  eyes  having  their  outline  more  trun- 
cate cephalad  and  less  evenly  circular,  in  the  shorter  pronotal  disk, 
in  the  proportionately  longer  and  more  shallow  lateral  lobes  of 
the  pronotum,  in  the  very  elongate  tegmina  and  wings,  the  much 
more  slender  caudal  femora  and  in  the  more  sharply  angulate- 
emarginate  subgenital  plate  of  the  female.  From  clausus 
(Scudder)  the  new  species  differs  in  the  more  robust  form,  in  the 
shorter  and  broader  face  and  mouth-parts,  in  the  non-ascendent 
fastigium,  in  the  subtruncate  caudal  margin  of  the  pronotal  disk, 
in  the  much  longer  and  more  shallow  lateral  lobes  of  the  pronotum 
(these  being  distinctly  deeper  than  long  in  clausus),  in  the  finer 
tegminal  texture,  in  the  longer  and  more  slender  femora,  the 
longer  ovipositor  and  the  deeply  (instead  of  extremely  weakly) 
angulate-emarginate  female  subgenital  plate. 

Type. —  9  ;  Porto  Alegre,  State  of  Rio  Grande  do  Sul,  Brazil. 

June,  1912.     [Acad.  Nat.  Sci.  Phila.,  Type  no.  5324.] 

Size  large:  form  moderately  robust  (more  slender  than  hiB.  capildlna,  more 
robust  than  in  clausus),  elongate:  surface  of  head  and  pronotum  more  or  less 
finel.y  punctate;  tegmina  closely  punctato-reticulate  proximad,  becoming  ir- 
regularl}-  reticulate  distad.  Head  with  its  exposed  dorsal  surface  equal  to  twice 
the  length  of  the  dorsum  of  the  pronotum ;  face  distinctly  retreating  from  dorsal 
surface  of  the  fastigium  to  clypeal  suture,  three-fourths  as  long  as  the  dorsum  of 
the  pronotum:  fastigium  broad,  its  greatest  width  slightly  more  than  the  great- 
est dimension  of  the  eye,  its  greatest  length  hardly  more  than  one-half  its 
greatest  width-,  distinctly  but  not  greatly  narrowed  proximad,  the  cephalic 
outhne,  when  seen  from  the  dorsum,  being  arcuate  obtuse-angulate;  when  seen 
from  the  side  the  fastigium  is  not  elevated  dorsad  of  the  general  line  of  the  head; 
cephalic  face  of  the  fastigium  slightly  more  acute  than  a  right  angle  ventrad, 
the  tip  well  in  contact  and  iml)edded  in  the  fastigium  of  the  fac-e:  eyes  little 
prominent  in  basal  outline,  broad  ovoid,  the  cephalic  section  of  the  outline 
appreciably  oblique  and  flattened:  antennae  broken.  Pronotum  rotundato- 
deplanate  dorsad,  the  greatest  caudal  width  of  the  dorsum  equal  to  two-thirds 
that  of  the  greatest  length  of  the  same:  cephalic  margin  of  the  disk  faintly 
sinuato-truncate;  caudal  margin  of  same  truncate,  rounding  laterad  to  the 

has  some  resemblance  to  the  species  here  described,  but  the  features  of  the 
eyes,  the  presence  of  dark  pronotal  bars  and  the  general  curve  of  ovipositor 
(although  this  is  exaggerated  in  the  figure)  convince  us  he  had  capitalus  before 
him,  his  name  accordingly  falling  in  the  synon\'my  under  DeGeer's  species. 
The  color  shade  described  and  painted  ))}'  Stoll  i.s,  also,  very  different  from  that 
found  in  the  two  individuals  of  lanista. 
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humeral  sinus;  lateral  shoulders  weakly  indicated  caudad,  broadly  rounded 
elsewhere;  transverse  sulcus  placed  slightly  cephalad  of  the  cephalic  third: 
lateral  lobes  of  the  pronotum  longer  than  deep;  cephalic  margin  of  the  lobes 
straight  obUque,  ventro-cephahc  angle  rounded  obtuse;  ventral  margin  straight, 
weakly  obhque,  ventro-caudal  angle  broad  obtuse;  caudal  margin  with  the 
ventral  two-thirds  obhque,  moderately  arcuate,  sharply  blending  into  the 
rounded  obtuse-angulate,  but  distinct,  humeral  sinus.  Tegmina  slightly  more 
than  twice  as  long  as  the  caudal  femora,  faUing  slightly  short  of  the  apex  of  the 
ovipositor,  elongate  lanceolate,  the  greatest  width  of  the  marginal  and  discoidal 
fields  contained  about  seven  times  in  the  greatest  length :  costal  margin  straight, 
except  for  a  short  proximal  and  more  gradual  distal  arcuation,  sutural  margin 
faintly  siuuate,  apex  rather  narrowh'  rounded.  Wings  reaching  to  the  tegminal 
apices.  Prosternum  long  })ispinose:  mesosternal  lobes  acute  angulate:  meta- 
stemal  lobes  rectangulate,  none  of  the  angles  produced.  Disto-dorsal  abdominal 
segment  divided  mesad  l)y  an  impressed  fold  (proximad)  and  a  deep  V-emargi- 
nation  (distad),  the  margin  produced  into  spiniform  lobes  on  each  side  of  the 
median  impression;  supra-coxal  emarginations  very  deep,  arcuate:  cerci  taper- 
ing, acute,  weakly  arcuate:  ovipositor  moderately  elongate,  nearly  a  fourth 
longer  than  the  caudal  femora,  straight  except  for  a  faint  distal  decurvature, 
faintly  narrowed  distad  of  the  proximal  third,  this  due  to  an  offset  of  the  cephaUc 
margin,  sul)equal  in  width  thence,  except  that  there  is  an  almost  imperceptible 
widening  toward  the  distal  fourth;  apex  moderately  acute,  ventral  valve  falling 
considerably  short  of  the  apex:  subgenital  plate  with  the  distal  margin  V- 
emarginate  mesad,  this  flanked  by  acute  spiniform  angles;  lateral  margins  of 
the  plate  straight,  converging  distad  to  the  processes  margining  the  distal 
emargination.  Cephalic  and  median  femora  relatively  short,  robust,  the 
former  slightly  shorter  than,  and  the  latter  subequal  to,  the  length  of  the 
pronotal  disk;  cephahc  femora  with  two  teeth  distad  on  the  ventro-cephalic 
margin;  median  femora  with  the  ventro-cephalic  margin  bearing  three  spines 
distad.  All  genicular  lobes  more  or  less  distinctly  spined  except  the  cephalic 
lobe  of  the  cephahc  femora.  Caudal  femora  slender,  ventro-external  margin 
with  eight  to  nine  spines,  internal  margin  with  seven  to  eight  spines:  caudal 
tibiae  with  the  dorsal  surface  distinctly  expanding  distad. 

The  coloration  has  apparently  altered  somewhat  in  drying,  but  we  are  giving 
it  as  found.  General  color  old  gold,  becoming  dull  wax  yellow  on  the  pronotum, 
primuline  yellow  on  the  pronotal  disk.  Head  tinted  with  yellow  citrine,  with 
mouth-parts  dull  primuline  yellow,  a  spot  at  each  lateral  base  of  the  clypeus 
Vandyke  brown;  eyes  old  gold,  crossed  by  two  lines  of  fuscous,  which  are  con- 
nected caudad.  Pronotum  with  a  narrow  cephaUc  marginal  band  and  three 
broader  caudal  areas,  one  on  the  disk  and  one  on  each  lateral  lobe,  of  hellebore 
green.  Tegmina  with  the  anal  and  discoidal  fields  wa-shed  with  saccardo's 
umber,  the  vicinity  of  the  humeral  trunk  proximad  yellow  ocher,  of  the  anal 
vein  more  russet;  marginal  field  washed  with  Veronese  green,  with  a  cloud  of 
bice  green,  costal  margin  of  this  field  Veronese  green  to  naples  yellow.  Cephalic 
tibiae  with  the  usual  black  areas  adjacent  to  the  foramina  distinct;  median 
tibiae  with  a  single  median  and  paired  lateral  dots  of  fuscous.     All  spines 
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of  the  femora  and  of  the  dorsal  margins  of  the  caudal  tibiae  tipped  with  black- 
ish fuscous,  those  of  the  ventral  margins  of  the  caudal  tibiae  paler  fuscous 
tipped.  Ovipositor  largely  mars  brown,  with  a  pale  medio-longitudinal  line, 
do"sal  base  pale. 

Measurements  {in  millimeters) 

Length  of 
body  (ex- 
Porto  Alegre, 
Brazil. 
9  type 
9  paratype 

A  paratypic  female  bearing  the  same  data  as  the  type  shows 
no  important  differences,  except  that  the  ovipositor  is  longer  and 
more  decidedly  decurved  in  over  half  its  length.  The  cephalic 
femora  of  the  paratype  have  one  or  no  spine,  the  median  femora 
two  or  three,  while  the  single  caudal  femur  remaining  has  seven 
external  and  six  internal  spines.  The  coloration  of  the  paratype 
is  apparently  altered,  as  it  shows  no  greenish  at  all,  and  presuma- 
bly the  individual  has  been  immersed  in  a  liquid  preservative  at 
some  time. 

AGROECIINAE 

Brrtoniella  agroecioides  Rehn 

1911.     Bertonielln  agroecioides  Rehn,  Entom.  News,  xxii,  p.  255,  figs.  3  to  5. 
[Puerto  Bertoni,  Paraguay'.] 

Porto  Majoli,  State  of  Parand.  December,  1910.  (Schrottky.) 
One  female. 

When  compared  with  the  allotypic  female  this  specimen  is  seen 
to  differ  only  in  the  faintly  more  elongate  pronotum  and  the 
faintly  shorter  tegmina.  These  differences,  however,  are  purely 
individual. 

Gryllidae 
gryllinae 

Nemobius  hebardi  Rehn 

1915.      \emobius  {Argizala)  hebardi  Rehn,  Proc.  Acad.  Nat.  Sci.  Phila.,  1915, 
p.  290,  figs.  4  and  5.     [Buenos  Aires  (type)  and  MLsioncs,  .\rgontiiia.] 

Sao  Paulo,  State  of  Sao  Paulo.     Januarj^  29.     One  female. 

This  specimen  has  been  compared  with  the  type  and  paratypes 
of  the  species.  It  demonstrates  the  presence  of  a  brachypterous 
condition  in  hebardi,  as  the  tegmina  cover  l)ut  littb  more  than 

-^  Approximate  as  tips  are  damaged. 
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half  of  the  abdomen  and  the  wings  are  vestigial.     This  is  the 
most  northern  known  record  for  the  species. 

Anurogryllus  muticus  (DeGeer) 

1773.    Gryllus  muticus  DeGeer,  Mem.  Hist.  las.,  iii,  p.  520,  pi.  4.3,  fig.  2. 
[Surinam.] 

Ypiranga,  State  of  Sao  Paulo.  April  10  to  November,  1910, 
(H.  Liiderwaldt.)     Ten  females. 

All  of  these  individuals  have  caudate  wings. 
Gryllus  assimilis  (Fabricius) 
1775.     [Acheta]  assimilis  Fabricius,  Syst.  Entom.,  p.  280.     [Jamaica.] 

Salto  Grande,  State  of  Sao  Paulo.  February,  1911.  (H. 
Liiderwaldt.)     One  female. 

OECANTHINAE 

Ectecous  hedyphonus  Saussure 

1878.    E[ctecous]  hedyphonus  Saussure,  Melang.  Orthopt.,  ii,  fasc.  vi,  p.  555. 

■   [Brazil]       . 

Santos,  State  of  Sao  Paulo.  August,  1910.  (H.  Liiderwaldt.) 
Two  males. 

We  have  also  seen  a  specimen  from  the  collection  of  the  Mu- 
seum of  Comparative  Zoolog}',  labelled  "Mendez,  Thayer  Exp.," 
but  we  are  unable  to  place  the  locaUty.  When  compared  with 
a  male  of  cantans  Saussure,  from  "Southern  British  Guiana,"  in 
the  collection  of  the  Academy,  the  more  evident  features  of  dif- 
ference appear  to  be  the  generally  smaller  size  of  hedyphonus, 
and  the  less  strongly  transverse  speculum  of  the  male  tegmina  of 
the  sex;  the  transverse  veins  of  the  speculum  in  hedyphonus  are 
more  oblique  and  regularly  spaced  at  their  junction  with  the 
juxta-humeral  portion  of  the  specular  margin,  while  in  cantans 
they  are  more  transverse,  and  at  their  junction  with  the  same 
margin  they  are  more  bunched.  The  number  of  these  veins 
varies  from  three  to  four,  while  the  number  of  oblique  veins  in 
hedyphonus  is  seven  to  eight,  and  in  our  cantans,  four  to  six."^ 
Bruner^*  was  correct  in  removing  Giglio-Tos'  Ectecous  horellii 
from  this  genus.  We  have  a  paratypic  pair  (San  Francisco, 
Bolivian  Chaco),  received  from  Borelli,  and  the  species  has  no 
affinity  with  true  Ectecous.     It  appears,  instead,  to  belong  in  or 

'2  We  have  used  material  of  cantans  from  other  localities,  to  be  recorded 
later,  in  securing  these  counts. 

2*  Ann.  Carneg.  Mas.,  x,  p.  389,  (1916). 
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very  near  to  Saussure's  Prosthacusta ,  which  was  based  on  P. 
mexicana  Saussure  (Nemobius  circumcindus  Scuddcr).  Until 
we  are  able  to  compare  the  two  species  we  prefer  to  place  borclUi 
at  least  tentatively  in  Prosthaaisia.  Giglio-Tos'  species  is 
markedly  different  from  the  genotype,  but  in  the  important 
generic  features  it  seems  to  fully  agree.  Bruner  has  referred 
horellii  to  Walker's  Luzara,  but  we  are  not  able  to  form  any  clear 
idea  of  this  genus  from  Walker's  description,  while  Kirl^y,  from 
type  examination,  considers  it  a  distinct  genus  related  to  Para- 
gryllus  and  Ectecous,  where  horellii  certainly  does  not  go.  We 
state  this  with  the  genotypes  of  both  genera  before  us.  Bruner's 
Luzara  boliviana  is  extremely  close  to,  if  not  identical  with,  horellii, 
a  possibility  he  refers  to  in  the  original  description. 

Endecous  itatibensis  new  species     (Plate  X,  figs.  IS,  19,  20,  21  and  22.) 

This  species  is  referred  to  Endecous  with  some  doubt,  as  it  has 
the  dorsal  surface  of  the  caudal  metatarsi  biseriately  serrulate, 
and  the  median  tibiae  have  four  distal  spurs,  instead  of  the  former 
being  uniseriately  serrulate  and  the  latter  with  three  spines,  which 
are  supposed  to  be  characters  of  E.  arachnopis,  the  genotype. 
However,  the  agreement  of  most  of  the  other  characters  is  such 
that  we  do  not  feel  warranted  in  generically  separating  this  species 
wiihout  more  knowledge  of  the  genotype.  From  the  description 
of  arachnopis  the  present  species  differs  in  the  much  more  elongate 
tegmina  of  the  male,  in  the  mediastine  vein  of  the  same  having  a 
number  of  rather  weak  branches,  in  the  larger  size  and  in  the 
distal  spine  of  the  dorso-internal  margin  of  the  caudal  tibiae 
being  but  slightly  smaller  than  the  others  in  the  series,  instead  of 
very  small. 

From  the  species  E.  lizeri,  which  is  being  described  elsewhere 
by  us,  the  present  species  differs  in  its  smaller  size,  more  ample 
tegmina  with  more  usual  and  regular  venation,  in  the  less  pro- 
jecting lateral  lobes  of  the  pronotum,  in  the  less  extensive  sub- 
genital  plate  of  the  male,  and  in  the  less  attenuate  and  more 
expanded  distal  palpal  joint.  The  female  of  itatibensis  is  not 
known. 

Type.—  &;  Itatiba,  State  of  Sao  Paulo,  Brazil.  April,  1910. 
(J.  Lima.)     [Acad.  Nat.  Sci.  Phila.,  Type  no.  .^329.] 
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Size  medium:  form  faintly  compressed,  abdomen  cylindrical:  surface  in 
general  smooth  with  a  greater  or  lesser  degree  of  adpressed  pubescence,  the 
dorsum  of  the  pronotum,  the  occiput  and  the  genae  freer  from  this  covering  than 
the  other  portions  of  the  body,  the  cephalic  margin  of  the  pronotal  disk  and  the 
interantennal  region  with  elongate  bristle-like  hairs.  Head  short,  broad  and 
relatively  deep:  occiput  \nth  its  more  elevated  section  short,  thence  cephalad 
the  occiput  is  very  declivent  to  the  relatively  narrow  fastigium,  which  is  low, 
narrow  and  bearing,  on  a  level  with  the  dorsal  base  of  the  antennae,  the  median 
ocellus:  palpi  elongate,  very  slender;  third  joint  subequal  in  length  to  the  fourth 
joint,  the  fifth  joint  faintly  more  than  half  again  as  long  as  the  fourth  joint, 
moderately  arcuate,  gently  expanding  in  distal  three-fifths,  thence  narrowing 
to  the  narrowly  rounded  apex:  eyes  ovoid  in  basal  outline,  their  depth  subequal 
to  that  of  the  infra-ocular  portion  of  the  genae,  moderately  prominent  when 
seen  from  the  dorsum:  antennae  elongate,  about  twice  as  long  as  the  body,  the 
proximal  joint  large,  very  strongly  depressed.  Pronotum,  when  seen  from  the 
dorsum,  having  its  disk  transverse  subquadrate,  slightly  broader  caudad  than 
cephalad,  the  greatest  length  of  the  disk  contained  one  and  one-half  times  in  the 
greatest  width  of  the  same;  cephalic  and  caudal  margins  of  disk  subtruncate; 
median  line  with  a  sulcation  which  encloses  an  irregular  carina,  while  caudad  a 
transverse  subelliptical  area  crosses  the  median  line;  lateral  angles  of  the  disk 
very  broadh  rounded :  lateral  lobes  shallow,  the  greatest  (cephalic)  depth  of  the 
same  contained  about  twice  in  the  length  of  the  lobes;  ventro-cephaUc  angle 
broadly  rounded,  ventral  margin  ascending  oblique-arcuate,  ventro-caudal 
angle  obsolete,  the  ventral  margin  regularly  arcuate  into  the  caudal  margin  of 
the  disk;  caudal  half  of  the  lateral  lobes  moderately  impressed.  Tegmina 
covering  slightly  more  than  the  proximal  half  of  the  abdomen,  dorsal  field 
relatively  broad,  its  greatest  width  contained  about  one  and  one-half  times  in 
the  tegminal  length:  lateral  field  regularly  narrowed  distad;  discoidal  vein 
closely  i)aralleling  the  humeral  vein,  bearing  about  nine  poorly  defined  rami, 
which  are  elongate  sigmoid  proximad  and  angularly  broken  distad,  a  weakly 
indicated  spurious  vein  connecting  the  veins  at  the  point  of  fracture;  humeral 
vein  strong,  gently  arcuate  except  for  a  short  distal  section  which  is  diverted 
toward  the  margin :  discoidal  vein  distinct,  gently  arcuate  in  a  reverse  fashion 
from  the  humeral  vein,  the  discoidal  almost  touching  the  humeral  vein  proxi- 
mad; median  vein  weak;  stridulating  vein  relatively  weak,  closely  proximal  in 
position  on  the  tegmina,  its  transverse  section  gently  arcuate;  axillary  veins 
two  in  number,  converging  toward  the  anal  node;  principal  oblique  vein 
straight  oblique  from  the  node  to  the  periphery  of  the  speculum,  accessory 
oblique  veins  four  in  number;  postaxillary  veins  two  in  number,  longitudinal; 
diagonal  vein  short,  sinuate,  connecting  the  first  postaxillary  vein  with  the 
speculum:  general  form  of  the  speculum  circular-ovoid,  the  narrow  portion 
directed  proximad,  the  transverse  veins  two  in  number,  regularly  spaced,  the 
proximal  portion  of  the  veins  being  sharply  right-angled:  distal  margin  of 
dorsal  field  in  general  form  convex,  but  with  three  slight  flattenings,  one  mesad 
and  the  others  laterad.  Wings  aborted,  not  evident.  Supra-anal  plate  moder- 
atelj'  elongate,  rounded  trigonal,  the  lateral  margins  slightly  constricted  mesad 
and  with  the  apex  broadly  rounded;  surface  of  plate  distinctly  depressed 
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within  its  margins:  cerci  elongate,  equal  to  the  l)ody  in  length,  tapering: 
subgenital  plate  short,  scooi)-shai)ed,  the  distal  margin  narrowly  \'-omarginate, 
this  giving  the  caudal  aspect  of  the  jjlate  a  reversed  "hair-lipi)ed"  appearance. 
Cephalic  and  median  femora  suhequal  in  length,  each  twice  as  long  as  the 
pronotal  disk:  cephalic  tibiae  with  the  cephalic  face  bearing  a  small  elliptical 
tympanum,  the  caudal  face  imperforate.  Caudal  femora  but  faintly  shorter 
than  the  body,  robust,  rather  sharply  tapering  to  the  relatively  small  but  ab- 
breviate distal  extremity :  caudal  til)iae  very  faintly  longer  than  the  femora,  the 
dorsal  margins  with  four  pairs  of  articulate  spines,  which  are  not  directly  op- 
posite one  another  in  position,  the  external  ones  the  longer  and  all  faintly 
arcuate,  dorsal  margins  distinctly  spinoso-serrate  between  the  articulate  spines, 
the  external  margin  formula  reading  distad  (from  area  bearing  large  spines 
only)  liiiiiliiiiiliil,  the  external  margin  formula  reading  liiiliiiliil;  distal 
internal  spurs  with  the  dorsal  one  very  long  and  acuminate,  reaching  slightly 
distad  of  the  middle  of  the  metatarsus,  the  median  one  slightly  shorter  than  the 
dorsal  one,  the  ventral  one  quite  short,  distinctly  less  than  one-half  as  long  as 
the  median  one;  distal  external  spurs  with  size  gradation  as  in  the  internal 
series,  but  the  length  of  all  distinctly  less  than  in  the  other  series:  caudal 
metatarsi  biseriate  serrulate  dorsad,  the  external  and  internal  margins  each 
with  seven  spinulations,  the  disto-internal  spur  about  one-half  again  as  long  as 
the  external  one. 

General  color  kaiser  brown  to  ochraceous-tawny  (on  lower  head,  mouth- 
parts,  palpi  and  coxae),  the  abdomen  miunmy  brown,  the  tegmina  pale  chest- 
nut-brown; cerci  passing  from  mummy  brown  (proximad)  to  ochraceous-tawny; 
antennae  (exclusive  of  proximal  joint)  chestnut-brown  proximad,  narrowly 
l>uffy  annulate,  to  ochraceous-tawny  distad;  eyes  pale  olive  brown. 

Length  of  body,  19  mm.;  length  of  pronotum,  3.5;  greatest  (caudal)  width 
of  pronotum,  4.1;  length  of  tegmen,  8.2;  greatest  width  of  dorsal  field  of  teg- 
men,  5.7;  length  of  caudal  femur,  12.5;  length  of  caudal  tibia,  13.3. 

The  type  of  this  most  interesting  species  is  unique. 

ENEOPTERINAE 
Tafalisca  paulista  new  s[)ecies     (Plate  X,  figs.  23,  24  and  25.) 

Apparently  related  to  T.  hrasiliana,  from  "Brazil,"  and  hahien- 
sin,  from  northeastern  Brazil,  differing  from  brasiliana  in  the 
much  more  elongate,  more  slender  caudal  tibiae,  in  the  spining 
of  the  caudal  metatarsi,  in  the  acute  apex  of  the  ovipositor,  in 
the  largely  infuscate  pronotum,  in  the  pencilling  of  the  tegminal 
venation  and  the  coloration  of  the  limbs;  from  bahiensi.s  the  now 
species  differs  in  the  more  elongate  lind)s,  particularly  the  caudal 
pair,  the  smaller  apex  of  the  caudal  femora,  the  nuich  more  elong- 
ate caudal  tibiae,  the  more  compressed  head  and  pronotum,  the 
latter  in  consequence  more  longitudinal,  the  relatively  broader 
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eyes,  the  infuscate  pronotum  and  longitudinal  fuscous  lining  of 
the  caudal  femora. 

Type. —  9  ;  Franga,  State  of  Sao  Paulo,  Brazil.  January ,, 
1911.     (E.  Garbe.)     [Acad.  Nat.  Sci.  Phila.,  Type  no.  5337.] 

Size  rather  large:  form  slender  (for  the  genus),  subcompressed :  surface 
covered  with  adpressed  golden  pile.  Head  ^\Tth  its  caudal  width  subequal  to 
the  cephalic  width  of  the  pronotum,  greatest  depth  of  the  head  nearly  one 
and  one-half  times  the  greatest  width  of  the  head  across  eyes:  occiput  rather 
strongly  inflated  and  rounded,  strongly  arcuate  declivent  to  the  interocular 
region,  which  is  hardW  produced  or  angulate  when  seen  from  the  side,  in  width 
slightly  less  than  that  of  the  proximal  antennal  joint;  median  ocellus  poorly 
indicated;  facial  section  of  the  rostrum  weakly  compressed:  eyes  but  little 
prominent,  rather  small,  broad  ovoid  in  basal  outline,  their  depth  but  slightly 
greater  than  that  of  the  infra-ocular  portion  of  thegenae:  palpi  elongate,  slender, 
the  third  and  fourth  joints  su])equal  in  length,  the  fourth  more  slender,  par- 
ticularly proximad,  than  the  third  joint;  fifth  joint  subequal  in  length  to  the 
fourth  joint,  infundibuliform,  very  broadly  arcuate,  the  distal  margin 
strongly  oblique,  arcuate,  the  immediate  apex  blunted :  antennae  nearly  three 
times  as  long  as  the  body;  proximal  segment  inflated  on  the  ventral  surface. 
Pronotum  stronglj'  arcuate  dorsad  in  transverse  section,  broadly  rounding 
into  the  lateral  lobes,  greatest  median  length  of  the  pronotum  subequal  to 
the  greatest  caudal  width:  cephalic  margin  of  disk  strongly  and  regularly 
arcuato-emarginate;  caudal  margin  rather  strongly  arcuate;  lateral  borders 
of  disk  faintly  converging  cephalad:  lateral  lobes  of  pronotum  longitudinal, 
the  greatest  depth  caudad  and  this  contained  i\\\ce  in  the  length  of  the  lobes; 
ventro-cephalic  angle  rather  Ijroadly  rounded;  ventral  margin  straight,  slightly 
declivent;  ventro-caudal  angle  broadly  rounded  rectangulate,  the  lobes  mod- 
erately impressed  ventro-caudad:  all  margins  of  the  pronotum  cingulate,  the 
ventro-caudal  section  of  the  lobes  broadly  so.  Tegmina  reaching  to  the  apex 
of  the  abdomen:  lateral  field  broad,  its  greatest  width  contained  not  quite 
four  times  in  the  tegminal  length,  full,  the  costal  margin  arcuate;  mediastine 
vein  with  four  rami,  the  field  with  three  proximal  free  veins;  humeral  vein 
simple,  following  the  curve  of  the  mediastine  vein:  dorsal  field  subequal  in 
width  to  the  lateral  field;  median  vein  with  three  suVjlongitudinal  rami  distad, 
the  median  origin  of  which  is  not  sharply  indicated;  ulnar  vein  biramose;  anal 
vein  simple;  axUlarj'  veins  four  in  number,  all  the  veins  and  rami  of  the  dorsal 
field  parallel,  but  weakly  oblique,  cross-veins  indicated,  and  then  but  weakly, 
distad  and  mesad.  Wings  surpassing  the  closed  tegmina  by  nearly  three- 
fifths  the  pronotal  length.  Ovipositor  three-fourths  the  length  of  the  caudal 
femora,  gently  arcuate  in  lateral  outline,  depressed;  distal  valves  faintly  wider 
than  the  main  shaft  of  the  ovipositor,  the  base  of  the  dorsal  valves  indicated 
by  a  very  weak,  transverse  carina,  the  external  margin  being  weakly  toothed 
at  the  marginal  end  of  the  carina,  external  margins  of  the  dorsal  valves  regu- 
larly arcuate-convergent  from  the  middle  to  the  acute  apices  of  the  valves, 
the  distal  third  of  the  surface  of  the  valves  transversely  scored,  this  area 
obliquely  deUmited  mesad  and  causing  the  external  margin  to  be  finely  crenu- 
late:  ventral  valves  of  approximately  the  same  length  and  shape  as  the  dorsal 
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valves,  with  the  external  margins  more  decidedly  crenulate  mesad  and  the 
ventral  surface  smooth:  cerci  two-thirds  as  long  as  the  caudal  femora,  taper- 
ing, clothed  with  a  thick  coat  of  short,  adpressed  hairs  and  numerous  erect, 
much  longer  hairs.  Cephalic  and  median  limbs  robust,  moderately  com- 
pressed: cephalic  fembra  but  slightly  longer  than  the  dorsal  length  of  the 
pronotum,  median  femora  suberjual  in  length  to  the  cephalic  femora:  cephalic 
tibiae  about  a  fourth  longer  than  the  femora,  imperforate.  Caudal  limbs 
rather  slender  (for  the  genus):  caudal  femora  nearly  as  long  as  the  tegmina, 
surpassing  the  apex  of  the  abdomen  l)y  about  half  the  median  length  of  the 
pronotum,  the  greatest  depth  of  the  femora  contained  three  and  one-half  times 
in  the  greatest  length  of  the  same;  the  femoral  form  rather  regularly  tapering 
from  the  proximal  third  to  the  apex:  caudal  til)iae  verj-  faintly  longer  than 
the  caudal  femora,  rather  heavy:  dorsal  margins  armed  with  five  major  spines, 
those  of  the  internal  margin  much  longer  than  the  external  spines;  intercalated 
spinulations  of  external  margin — 3-2-2  (or  1)-1,  of  internal  margin — 3  (or  2)- 
3  (or  2)-3  (or  2)-2;  'dorsal  disto-ihternal  spur  slightly  over  twice  the  length 
of  the  ventral  one:  caudal  metatarsi  rather  short,  armed  on  each  dorsal  mar- 
gin with  two  spinulations;  metatarsal  spur  elongate,  reaching  nearly  to  the 
middle  of  the  third  tarsal  joint. 

General  color  dull  ochraceous-bufT,  marked  with  fuscous  as  follows:  paired, 
■weakly  colored  and  poorly  definetl  areas  dorso-caudad  of  t.he  eyes;  the  whole 
of  the  pronotal  surface  excepting  the  narrow  ventralsection  of  the  lateral 
lobes  and  a  faint  tawny  lining  along  the  medio-longitudinal  line;  a  weak 
infuscation  proximad  on  the  humeral  trunk;  a  genicular  darkening  on  the 
cephalic  femora  and  median  femora  and  tibiae;  a  narrow  medio-longitudinal 
line  on  the  external  face  of  the  caudal  femora,  a  proximal,  a  more  distinct 
median  cloud  on  the  dorsal  surfa^ee  of  the  same  and  a  decided  distal  infusca'- 
tion;  caudal  tibiae  and  two  proximal  tarsal  joints  fusCous,  except  for  a  pale 
area  proximo-dorsad  on  the  tibiae.  Eyes  mars  l)rown;  antennae  pale  sanford's 
brown.  Venation  of  the  tegmina  pencilled  with  ferruginous  to  bay.  Ovi- 
])ositor  chestnut,  lined  on  external  face  with  l)lack,  these  covering  the  greater 
portion  of  the  valves.  Caudal  tibiae  with  the  spines  dull  burnt  sienna,  at  the 
ba.scs  and  the  tips  washed  with  l)l;ickish-fuscaus.  Abdomen  with  the  dorsal 
surface  blackish  fuscous. 

Length  of  body,  23  mm.;  length  of  pronoluni,  4.7;  greatest  (caudal)  width 
of  pronotum,  4.3;  length  of  tegmcii,  lt),2:  Iciigtli  of  caudal  femur,  19.(5;  length 
of  ovipositor,  10.2. 

The  type  of  this  most  interesting  and  strongly  characterized 
species  is  unique. 
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Explanation  of  Plate  X 

-Strongylopsalis  iheringi  new  species.     Dorsal  outline  of  disto-dorsal 

abdominal  segment,  pygidiuin  and  forceps  of  male  {type).     { X  5^) 
-Musoniella  ipiranga  new  species.     Pronotum  of  male  {type).     Dorsal 

outline.     (X  4) 
-Miiaoniella  ipiranga  new  species.     Tegmen  of  male  (type).     (X  1^) 
-Paraphasma  paulense  new  species.     Head,  pronotum,  mesonotum 

and  tegmina  of  male  {type).     Dorsal  view.     (X  2) 
-Paraphasma  paulense  new  species.     Subgenital  plate  of  male  {type). 

(Greatly  enlarged.) 
-Spathalium  helios  new  species.     Dorsal  view  of  pronotum  of  female 

{type).     (X2) 
-Spathalium  helios  new  species.     Lateral  view  of  pronotum  of  female 

{type).     (X2) 
-Parossa  ampla  new  species.     Pronotum  of  female  {type).     Dorsal 

view.     (X  3) 
-Parossa  ampla  new  species.     Tegmen  of  female  {type).     (X  2) 
-Parossa   himaculala    (Giglio-Tos).     Tegmen    of    female.     Sapucay, 

Paraguay.     [A.  N.  S.  P.]     (X  2) 
-Cornops  ignotum  new  species.     Lateral  view  of  fastigium  of  male 

{type).     (Greatly  enlarged.) 
-Cornops  ignotum  new  species.     Dorsal  view  of  fastigium  of  male 

{type).     (Greatly  enlarged.) 
-Cornops  ignotum  new  species.     Lateral  view  of  apex  of  abdomen  of 

male  {type).     (Greatly  enlarged.) 
-Bucrates  lanista  new  species.     Head  and  pronotum  of  female  {type). 

Dorsal  view.     (X  1^) 
-Bucrates  lanista  new  species.     Pronotum  of  female  {type).     Lateral 

view.     (X  I5) 
-Bucrates  lanista  new  species.     Subgenital  plate  of  female   {type). 

(Greatly  enlarged.) 
-Bucrates  lanista  new  species.     Lateral  view  of  apex  of  abdomen  of 

female  {type).     (Natural  size.) 
-Endecous  itatibemis  new  species.     Subgenital  plate  of  male  {type). 

(Greatly  enlarged.) 
-Endecous  itatibensis  new  species.     Dorsal  field  of  tegmen  of  male 

{type).     (X  4) 
-Endecous  itatibensis  new  species.     Palpus  of  male  {type).     (Greatly 

enlarged.) 
-Endecous  itatibensis  new  species.     Caudal  tarsus  and  apex  of  tibia 

oi  male  {type).     Internal  face.     (Greatly  enlarged.) 
-Endecous  itatibensis  new  species.    Caudal  tarsus  and  apex  of  tibia  of 

male  {type).     Dorsal  face.     (Greatly  enlarged.) 
-Tafalisca   paulista   new  species.     Head   and   pronotum   of   female 

{type).     Dorsal  view.     (X  3) 
-Tafalisca  paulista  new  species.     Apex  of  ovipositor  from  dorsum. 

Type.     (Greatly  enlarged.) 
-Tafalisca  paulista  new  species.     Caudal  limb  of  female  {type).    { X  3) 
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A  STUDY  OF  THE  NORTH  AMERICAN   EUMASTACINAE  -« 

(ORTHOPTERA;   ACRIDIDAE)  V^>     'vjCT-^^^^* 

BY  JAMES  A.  G.  REHN  AND  MORGAN  HEBARD      ^  \%*V^ 


The  subfamily  Eumastacinae  is  an  assemblage  of  grasshoppers 
which  to-day  comprises  about  forty-five  genera  and  approximately 
one  hundred  and  fifty  species.  The  group  is  clearly  of  tropical 
origin,  and  is  represented  by  a  far  greater  number  of  forms  in 
both  the  Oriental  and  African  regions  than  in  the  American  trop- 
ics. In  the  Old  World  representatives  are  found  as  far  north  as" 
Turkestan,  Kashmir,  Bhotan,  Yunnan,  China  and  Japan,  while 
in  Africa  no  species  have  been  reported  from  north  of  the  tropical 
area.  In  North  America,  north  of  Mexico,  a  single  genus  and 
species  has  been  known  from  California  for  some  years,  but  since 
its  description  in  1898  little  additional  information  has  been 
published  regarding  it. 

In  the  field  studies  made  within  the  United  States  ])y  the  pres- 
ent authors,  we  have  always  paid  particular  attention  to  eumas- 
tacids  when  we  found  them  present  at  a  locality.  In  consequence 
we  have  before  us  a  very  considerable  series  of  the  subfamily 
from  the  United  States,  largely  of  our  own  collecting  and 
all  contained  in  the  Philadelphia  collections.  Careful  study 
shows  that  two  genera  are  present,  Morsea,  which  was  previously 
known,  and  a  new  one  related  to  it,  while  the  single  species  of 
Morsea  is  found  divisible  into  three  geographic  races,  one  of 
which  is  found  considerably  to  the  eastward  of  the  previously 
known  range  of  the  genus. 

The  features  of  the  subfamily  have  been  discussed  l)y  Burr  in 
his  last  summary  of  the  group. ^  At  this  writing,  without  a 
broader  personal  knowledge  of  the  exotic  genera,  it  seems  unde- 
sirable to  re-diagnose  the  subfamily,  the  recognition  of  which 
will  not  cause  difficulty  on  account  of  the  distinctive  and  in  fact 
often  remarkable  form  of  the  species. 

In  the  United  States  the  sul)family  occurs  only  in  the  south- 
western states,  north  as  far  as  the  vicinity  of  San  Francisco  (.Mt. 
Tamalpais),  Cahfornia,  southeastern  Nevada  (Crestline  and 
Caliente)  and  from  the  Pacific  Coast  area  east  to  central  Arizona 

1  Genera  Insect.,  Orth.,  Eumastac,  pp.  I  to  2,  (1903). 
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(vicinity  of  Prescott).  In  much  of  this  area  it  is  not  present, 
requiring  favorable  zonal  conditions  for  its  occurrence.  Both 
of  our  genera  are  almost  entirely  limited  to  the  Upper  Sonoran 
Life  Zone  in  their  distribution.  Nothing  whatever  is  known  of 
the  distribution  of  the  two  North  American  genera  south  of  the 
Mexican  line. 

Both  of  the  genera  found  in  the  United  States  belong  to  the 
section  Eumastaces,  or  restricted  subfamily  Eumastacinae  if  the 
group  is  called  a  family  (Eumastacidae),  as  done  by  Burr.  Their 
relationship  is  clearly  with  Masyntes  Karsch,  as  indicated  by 
Scudder  and  Burr  in  the  case  of  Morsea,  no  close  affinity  existing 
with  Eumastax,  Paramastax  and  Scirtomastax,  the  other  genera 
of  the  section.  Our  two  genera  are,  however,  much  more  nearly 
related  to  one  another  than  either  one  is  to  the  West  Indian  and 
South  American  Masyntes.  Both  genera  are  completely  apterous, 
without  continuous  or  definite  lateral  carinae  on  the  pronotum, 
the  caudal  margin  of  the  disk  of  which  is  appreciably  emarginate 
mesad,  the  fastigium  is  produced  and  entire,  with  the  dorsal 
section  of  the  frontal  costa  broadened.  From  Masyntes,  Morsea 
and  the  new  Psychomastax  can  be  readily  differentiated  by  having 
the  spines  of  the  internal  margin  of  the  caudal  tibiae  uniform  in 
length,  bj^  their  apterous  condition  and  entire  and  produced 
fastigium.2 

In  habits  all  the  forms  found  within  the  territory  considered 
are  thamnophilous,  being  particularly  fond  of  perching  on  the 
tops  of  various  species  of  bushes,  spiny  or  otherwise,  which  make 
up  the  chaparral  of  the  western  or  coastal  slopes  of  the  southern 
Calif ornian  and  Coast  Range  Mountains.  In  such  situations  you 
will,  by  careful  scrutiny,  find  them  with  short  antennae  erect  and 
parallel,  caudal  limbs  akimbo,  the  whole  insect  picturing  alertness 
and  vigor.     Their  ability  to  jump  is  developed  in  full  proportion 

2  A  feature  of  interest  in  both  of  the  genera  here  studied  is  the  presence  on  the 
ventral  surface  of  the  ninth  to  tenth  antenna!  joint  of  a  distinct,  though 
minute,  spiniform  tooth,  in  both  sexes.  In  examining  representatives  of  seven 
other  genera  of  Eumastacinae  we  find  a  similar  development  indicated  as 
follows : 

Present  on  the  eleventh  segment  in  Erianthus  malcolmi,  cf ;  Erucius  vitreus, 
cf  and  9  ;  Eriicius  dimidiatipes,  c? ,'  Masyntes  gundlachi,  9  . 

Present  on  the  twelfth  segment  in  JJruci^is  magnificus,  cf . 

Present  on  the  ninth  segment  in  Thericles  gnu  and  quagga,  9  . 

Not  indicated  in  Brachytypus  burri,  Episactus  hrunneri  and  Masyntes  iigris. 
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to  their  very  long  and  lever-like  caudal  limbs,  as  a  single  bound 
will  often  place  them  in  a  place  of  safety  on  a  chamisal  bush 
well  out  of  reach,  except  by  a  new  and  cautious  advance  through 
the  heavy  brush,  often  with  similar  disappointing  results.  Steady 
and  persistent  beating,  while  by  no  means  easy  on  account  of  the 
character  of  the  cover,  is  probably  the  best  method  of  securing 
series  of  these  interesting  little  grasshoppers. 

The  two  genera  found  in  our  territory  may  be  distinguished 
by  the  following  features: 

A.  Form  slender.  Head  narrow  in  proportion  to  depth.  Fastigium,  in  both 
sexes,  projecting  a  distance  at  least  one-third  of  width  of  same,  when  seen 
from  dorsum,  narrower;  in  profile  fastigial  angle  is  acute.  Frontal  costa  very 
narrow  and  subequal  mesad  and  ventrad,  ^videned  briefly  dorsad.  Antennae 
with  tooth  on  ventral  surface  of  tenth  segment.^  Lateral  lobes  of  pronotum 
with  ventro-caudal  angle  rounded  rectangulate.  Cerci  of  d^  compressed 
and  falcate  ventrad  in  distal  section.  Subgenital  plate  of  cT  with  a  median 
linguiform  process  directed  dorso-cephalad  from  disto-dorsal  margin,  which 
is  entire.     Limbs  more  elongate  and  slender.  Morsea  Scudder 

AA.  Form  relatively  robust.  Head  broader  than  in  alternative.  Fastigium, 
in  both  sexes,  projecting  less  than  one-third  of  the  width  of  the  same,  when 
seen  from  the  dorsum,  broader;  in  profile  fastigial  angle  is  right-angled. 
Frontal  costa  of  average  width,  widening  dorsad.  Antennae  with  tooth  on 
ventral  surface  of  ninth  segment.  Lateral  lobes  of  pronotum  with  ventro- 
caudal  angle  not  rounded,  rectangulate.  Cerci  of  cf  simple,  styliform. 
Subgenital  plate  of  cf  without  a  median  linguiform  process,  disto-dorsal 
portion  of  plate  made  up  of  two  lateral,  mesad  attingent  sections. 

Psychomastax  new  genus 

In  the  series  before  us  are  present  three  hundred  and  eight 
specimens  of  the  subfamily  from  the  area  under  discussion,  by 
far  the  greater  portion  belonging  to  the  genus  Morsea.  As  indi- 
viduals of  this  group  are  very  active  and  elusive,  the  series  repre- 
sents a  far  greater  amount  of  persistent  work  than  the  number 
alone  would  suggest  to  those  unacquainted  with  these  active 
bush-loving  insects. 

'  In  Morsea  this  tooth  occasionally  appears  to  be  on  the  eleventh  segment, 
but  this  will  be  found  to  be  due  to  an  adventitious  and  incomplete  division  of 
the  third  segment . 
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MORSEA  Scudder 

1898.  Morsea  Scudder,  Psyche,  viii,  p.  179. 

1899.  Morsea  Burr,  Anal.  Soc.  Espan.  Hist.  Nat.,  xxviii,  pp.  95,  277. 
1899.     Morsea  Scudder,  Proc.  Davenp.  Acad.  Nat.  Sci.,  viii,  p.  18. 
1901.     Morsea  Bruner,  Biol.  Cent.-Amer.,  Orth.,  ii,  pp.  22,  24. 

1903.     Morsea  Burr,  Gen.  Insect.,  Orth.,  Eumastac,  pp.  15,  17. 

1909.  Morsea  Rehn  and  Hebard,  Proc.  Acad.  Nat.  Sci.  Phila.,  1909,  p.  420. 

1910.  Morsea  Kirby,  Syn.  Catal.  Orth.,  iii,  p.  79. 

Genotype:  Morsea  calif  arnica  Scudder. 

Description  of  Genus. — Form  elongate,  slender,  apterous.  Head 
deep,  narrow;  face  declivent;  fastigium  in  profile  acute-angulate, 
from  dorsum  projecting  cephalad  of  eyes  a  distance  not  more 
than  one-half  of  its  width,  margin  of  apex  of  fastigium  entire, 
not  divided,  subtruncate;  occiput  and  fastigium  with  a  distinct 
but  low  medio-longitudinal  carinula:  frontal  costa  very  narrow, 
subequal  in  width  mesad  and  ventrad,  widening  regularly  from 
the  paired  ocelli  to  fastigium:  eyes  large,  very  prominent  in  male: 
antennae  thirteen-jointed,  slender  immediately  distad  of  first 
and  second  joints,  thence  depressed  and  spatulate  or  subspatulate, 
apex  briefly  acute,  ventral  tooth  on  tenth  segment.  Pronotum 
distinctly  (cT)  or  weakly  (9)  longitudinal,  dorsum  tectate  in 
female,  more  arcuate  transverse  in  male;  distinct  median  carina 
indicated,  no  true  lateral  carinae  present,  discontinuous  and 
faint  ridges  giving  a  semblance  of  lateral  carinae;  caudal 
margin  of  pronotal  disk  with  median  V-emargination  of 
variable  distinctness.  Apex  of  male  abdomen  recurved:  supra- 
anal  plate  deflexed,  elongate  trigonal;  cerci  compressed,  with 
falcate  distal  sections;  subgenital  plate  short,  forming  a  chitinous 
arch  bearing  a  median  linguiform  process,  this  abruptly  directed 
cephalad  along  the  body  axis  and  between  the  cerci.  Interspace 
between  the  mesosternal  lobes  strongly  transverse,  narrowing 
cephalad;  mesosternal  lobes  contiguous.  Limbs  slender:  caudal 
femora  with  apices  of  genicular  arches  and  dorsal  carinula  spini- 
ferous,  genicular  lobes  very  minutely  spinulose:  caudal  tibiae 
with  spines  of  each  series  uniform  in  length,  those  of  internal 
series  shorter  than  external,  internal  distal  spurs  distinctly  longer 
than  external:  caudal  tarsi  elongate,  proximal  joint  but  faintly 
shorter  than  second  and  third  joints  united;  large  arolia  present. 
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History. — The  genus  was  founded  in  1898  on  Morsea  calijornica, 
being  very  briefly  described  from  two  specimens  which  were  con- 
sidered "possibly  immature."  In  the  light  of  our  present  knowl- 
edge this  appears  very  certain.  The  references  between  the 
date  of  the  original  description  and  1909  contain  no  additional 
information.  In  the  latter  year  Rehn  and  Hel)ard  reported  the 
capture  of  additional  material  of  the  genus  and  published  the 
first  figures  of  the  same.  These  authors  recognized  a  geographic 
race  Morsea  californica  taninlpaisensis  occurring  on  Mount  Tamal- 
pais,  north-central  California. 

Distribution. — From  north-central  California  (Mount  Tamal- 
pais),  south  in  the  chaparral  belt  of  the  Coast  Range  and  ad- 
jacent lowlands  to  the  mountains  of  southern  California  and 
portions  of  the  lowlands  at  their  bases  (south  to  NelUe,  San 
Diego  County),  not  occurring  as  far  as  known  on  the  eastern 
or  desert  slope;  from  south-eastern  Nevada  (Crestline  and  Cali- 
ente)  southeast  to  central  Arizona  (vicinity  of  Prescott).  No 
matei'ial  has  been  taken  in  the  desert  areas  between  the  two  re- 
gions known  to  be  inhabited  by  the  genus. 

Remarks. — The  relatively  extensive  series  before  us  is  not  as 
rich  proportionately  in  adult  material  as  we  might  care  to  have  it. 
Also,  on  account  of  the  fragility  of  the  insects,  perfect  specimens 
are  not  the  rule.  However,  the  material  clearly  demonstrates 
that  while  a  single  species  alone  is  present,  it  is  divisible  into 
three  well-marked  geographic  races  or  subspecies.  These  are 
typical  Morsea  californica  of  the  mountains  of  southern  Cali- 
fornia, M.  c.  tamalpaisensis  of  the  Mount  Tamalpais  region  in  the 
Coast  Range  north  of  San  Francisco  Bay  and  M.  c.  dumicola 
of  the  central  Arizonan  and  higher  southern  Nevadan  regions. 
The  first  two  are  known  to  intergrade  in  material  from  Del 
Monte,  California,  but  no  material  from  localities  between  the 
ranges  of  typical  californica  and  c.  dumicola  is  known,  and  the 
two  forms  are  considered  subspecies  solely  on  the  degree  of  dif- 
ference. 

In  California  the  genus  is  a  member  of  the  presumably  ancient 
chaparral  fauna,  while  in  Arizona  and  in  Nevada  it  is  present  in 
what  might  be  considered  an  equivalent  of  the  same,  although 
little  definite  or  compara1)l('  iiifoi'mation  is  available  regarding 
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the  relative  antiquity  of  the  faunas  of  the  areas  inhabited.  It 
seems  probable  to  us  that  the  present  distribution  of  the  genus 
is  due  to  two  parallel  lines  of  dispersal  extending  north  from  an 
original  center  in  IMexico,  where  possibly  the  two  forms,  or  others 
very  closely  related,  will  be  found  to  intergrade.  The  absolute 
lack  of  Mexican  information  makes  any  further  theorizing  along 
these  lines  unwarranted  at  this  time.  Another  possibility  is  that 
Morsea  originally  occurred  in  what  is  now  the  hot,  arid  Lower 
Sonoran  Zone,  and  possibly  in  the  mountains  as  well,  that  in- 
creasing aridity  and  temperature,  with  the  competition  of  a  new 
fauna  and  the  elimination  or  great  restriction  of  its  preferred 
habitat,  forced  it  into  its  present  zonal  position.  Some  slight 
evidence  in  support  of  this  hypothesis  might  be  found  in  the  oc- 
currence of  the  genus  in  "islands"  within  Lower  Sonoran  con- 
ditions, as  at  Roscoe,  California,  but  this  might  be  explained 
equally  well  as  a  downward  extension  from  the  adjacent  San 
Gabriel  Mountains,  where  the  genus  is  wideh^  distributed,  along 
the  course  of  the  broad  Tujunga  Wash. 

Considerable  difficulty  is  experienced  in  determining  accurately 
whether  material  of  this  genus  is  adult.  Having  no  criterion  of 
wing  development  we  are  largely  forced  to  use  the  abdominal  ap- 
pendages as  evidence.  In  the  male  sex  this  method  is  satisfactory, 
but  in  the  female  sex  there  is  difficulty,  as  the  ovipositor  jaws 
and  surrounding  plates  show  httle  difference  in  the  adult  and  in 
the  instar  preceding  maturity.  In  this  sex  the  general  firmer 
texture  of  the  chitin  and  absence  of  shrivelling  will  usually  indi- 
cate the  adult,  but  occasional  specimens  are  not  easity  placed. 

Key  to  Subspecies 
A.  Fastigium  of  cf,  when  seen  from  dorsum,  projecting  cephalad  of  cephalic 
margin  of  eyes  less  than  one-half  of  width  of  fastigium  (pi.  XII,  figs.  12  and 
13) ;  fastigio-facial  angle,  seen  in  profile,  acute  but  not  in  the  least  concave 
ventrad.'*  Antennae  moderately  expanded  and  subspatulate  distad.  Infra- 
ocular  portion  of  genae  in  cT  no  deeper  than  one-half  depth  of  eye,  in  ? 
equal  to  two-thirds  of  depth  of  ej-e.  Lateral  lobes  of  pronotum  propor- 
tionately longer  and  more  shallow.  Cerci  of  d^  proportionately  more 
slender,  moderately  falcate  dist?ad. 

*  Occasional  females  of  M.  c.  californica  show  a  tendency  of  this  sort,  but  this 
is  apparently  merely  an  individual  fluctuation,  as  thej-  are  otherwise  quite 
tjijical. 
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B.  Facial  line,  when  seen  from  side,  more  sharply  inflated  between  anten- 
nae. Fastigio-facial  angle  less  strongly  acute  (pi.  XII,  figs.  2  and  6), 
when  seen  from  side.  Eyes  in  latter  view  proportionately  smaller  and 
more  angulate  dorsad  and  ventrad.  Limbs  appreciably  longer  and 
more  slender.     Caudal  tarsi  proi)ortionatcly  longer. 

Morsea  californica  californica  Scudder 

BB.  Facial  line,  when  .seen  from  side,  more  regularly  arcuate  in  its  entirety. 
Fastigio-facial  angle  more  strongly  acute  (pi.  XII,  figs.  3  and  7),  when 
seen  from  side.  Eyes  in  lateral  view  proportionately  longer  and  more 
rounded  dorsad  and  ventrad.  Limbs  appreciably  shorter  and  more 
robust.     Caudal  tarsi  proportionately  shorter. 

Morsea  californica  dumicola  new  subspecies 
AA.  Fastigium  of  cf ,  when  seen  from  dorsum,  projecting  cephalad  of  cephalic 
margin  of  eyes  one-half  of  width  of  fastigium  (pi.  XII,  fig.  14);  fastigio- 
facial  angle,  when  seen  in  jirofile,  very  acute,  generally  slightly  concave 
ventrad  (pi.  XII,  figs.  4  and  8).  Antennae  markedly  spatulate  distad. 
Infraocular  portion  of  genae  in  d^  approximately  equal  to  two-thirds  of 
depth  of  eye,  in  9  subequal  to  depth  of  eye.  Lateral  lobes  of  pronotum 
proportionately  shorter  and  deeper.  Cerci  of  cf  proportionately  more 
robust,  sharply  and  strongly  falcate  distad. 

Morsea  californica  tamalpaisensis  Rehn  and  Hebard 

Morsea  californica  californica  >'~'cudder  (Plate  XI,  fig.  2;  XII,  figs.  2,  (3, 
10,  12.  IG,  IS  and  20;  XIII,  figs.  2,  6,  8  and  10). 

1898.  [Morsea]  californica  Scudder,  Psyche,  viii,  p.  179.  [Cahon  Pass,  south- 
ern California;  Mount  \Yilson,  near  Los  Angeles,  California.] 

1899.  Morsea  californica  Burr,  .\nal.  Soc.  Espaii.  Hist.  Xat.,  xxviii,  p.  278. 
[Same  localities.] 

1901.  Morsea  californica  Bruner,  Biol.  Cent.-Amer.,  Orth.,  ii,  p.  25.  [Same 
localities.] 

1903.  M[orsea]  californica  Burr,  Genera  Insect.,  Euraastacidae,  p.  17.  [Cal- 
ifornia.] 

1909.  Morsea  californica  Rehn  and  Hebard,  Proc.  Acad,  Nat.  Sci.  Phila.,  1909, 
p.  420,  figs.  6  and  7.  [Mount  Lowe,  Echo  Mountain  and  Mount  Wilson, 
southern  CaUfornia.j 

The  typical  form  of  Morsea  calif ornica  differs  from  the  sub- 
species dumicola  and  tamalpaisensis  in  the  features  indicated 
under  the  latter  forms. 

Types. — "Two  specimens  .  .  .  possibly  immature,''  from 
Cahon  Pass,  between  the  San  Gal)riel  antl  San  Bernardino 
Mountains,  southern  California,  July  19,  and  Mount  Wilson, 
San  Gabriel  Range,  southern  California,  July  27.  These  speci- 
mens are  presumably  males  from  the  size  indicated.  The 
Mount  Wilson  specimen  is  here  indicated  as  the  single  type. 
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The  present  location  of  these  specimens  is  in  the  Scudder  Col- 
lection at  the  Museum  of  Comparative  Zoology,  Cambridge, 
Massachusetts. 

Description  of  Male. — (Mount  Wilson,  San  Gabriel  Mountains,  Los  Angeles 
County,  California.  Elevation,  5000  feet.  September  15,  1908.  Collected 
b}^  Fordyce  Grinnell  Jr.  [Acad.  Nat.  Sci.  Phila.])  Size  medium.  Head  with 
profile  of  occiput  arcuate,  elevated  appreciably  dorsad  of  the  pronotum;  fasti- 
gium  with  angle  in  profile  slightly  more  acute  than  a  right  angle,  when  seen  from 
the  dorsum  moderately  projecting,  subtruncate  with  the  lateral  angles  well 
roimded :  facial  line  arcuate  in  profile,  the  regular  curve  not  broken  by  a  pro- 
jection to  the  fastigio-facial  angle;  frontal  costa  very  strongly  indicated,  mar- 
gins markedly  carinate,  very  narrow  ventrad  of  the  insertion  of  the  antennae, 
the  marginal  carinae  subattingent  between  the  antennal  bases,  sinuate  diver- 
gent dorsad  of  the  antennae  to  the  fastigium,  the  floor  of  the  costa  in  this  section 
plane  and  with  a  faint  median  cannula  dorsad;  suj)plementary  facial  carinae 
decided,  subparallel,  continued  around  ventro-cephahc  border  of  the  eyes  to  the 
antennal  bases:  eyes  prominent,  moderately  inflated,  ovate  in  basal  outline, 
the  greatest  depth  of  eye  sUghtly  more  than  twice  that  of  the  infra-ocular  por- 
tion of  the  genae:  antennae  appreciably  longer  than  the  dorsal  length  of  the 
pronotum,  composed  of  thirteen  to  fourteen  joints,  slender,  subcyUndrical 
proximad,  slightly  depressed  and  subspatulate  distad,  apex  very  acute. 

Pronotum  simple,  sellate,  with  dorsal  line  practically  straight  in  profile: 
cephalic  margin  of  disk  truncate,  caudal  margin  of  disk  with  a  shallow,  broad 
emargination;  dorsal  carina  distinct  but  low,  subobsolete  cephalad;  cephalad  are 
present  faint  indications  of  diverging  lateral  carinae:  lateral  lobes  distinctly 
longer  than  deep,  the  depth  contained  nearly  twice  in  the  length  of  the  same; 
cephalic  margin  and  the  ventro-cephahc  angle  broadly  arcuate,  ventral  margin 
sinuato-trimcate,  ventro-caudal  angle  rounded  rectangulate,  caudal  margin 
truncate;  a  distinct  median  sub  vertical  section  of  a  transverse  sulcus  indicated 
on  the  lateral  lobes. 

Cerci  moderateh'  compressed,  in  section  excavate  on  the  internal  face,  with  a 
convexity  on  the  external  face  and  shghtly  flattened  proximo-dorsad ;  in  form 
moderately  longitudinal,  the  proximal  hah  subequal  in  depth  and  straight,  the 
distal  section  decurved  attenuate  to  the  distinctly  aciculate  apex,  which  is  not 
recurved. 

Limbs  slender.  Cephalic  femora  shghtly  shorter  than  the  combined  length 
of  the  head  and  pronotum,  cephahc  tibiae  subequal  to  the  femora  in  length. 
Median  femora  shghtly  shorter  than  the  cephahc  femora.  Caudal  femora 
three-fourths  as  long  as  the  body,  caudal  tibiae  subequal  in  length.  Caudal 
tarsi  equal  to  two-fifths  of  the  length  of  the  caudal  tibiae,  the  proximal  joint 
but  faintly  shorter  than  the  second  and  third  combined,  the  second  about  two- 
thirds  the  length  of  the  third. 

Description  of  Female. — (ISIount  Lowe,  San  Gabriel  Mountains,  Los  Angeles 
County,  Cahfornia.  Elevation,  5200  to  5600  feet.  August  8, 1907.  Collected 
by  M.  Hebard.  [Hebard  Collection.])  The  characters  here  given  are  those  of 
difference  from  the  male  sex. 
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Size  larger.  Head  with  the  occij)ut  elevated  but  little  dorsad  of  the  pronotal 
disk;  fastigium  with  angle  in  profile  slightly  more  acute  than  in  male,  faintly 
more  projecting  cephalad,  when  seen  from  the  dorsum  of  similar  form,  but 
distinctly  broader;  frontal  costa  not  specially  narrowed  between  the  antennal 
bases,  but  faintly  compressed  ventrad  of  the  median  ocellus,  with  very  faintest 
indication  of  a  median  carinula  dorsed:"  eyes  much  less  i)rominent,  very  sharp 
ovate  in  basal  outline,  the  apex  dorsad,  the  cephalic  margin  flattened  arcuate, 
the  caudal  margin  strongly  arcuate,  the  ventral  margin  subangulate,  greatest 
depth  of  eye  one  and  one-third  times  that  of  the  infra-ocular  portion  of  the 
genae:  antennae  approximately  subequal  to  the  dorsal  length  of  the  prono- 
tum,  distinctly  shorter  than  in  the  male,  distal  section  rather  more  broadly 
spatulate  than  in  the  male  when  compared  with  the  slender  proximal  portion. 

Pronotum  as  a  whole  proportionately  deeper  than  in  the  male,  the  dorsum 
more  tectate  in  transverse  section:  cephalic  margin  of  disk  arcuato-truncate, 
caudal  margin  of  disk  subtruncate  with  a  shallow,  broad,  median  emargination; 
dorsal  carina  moderately  elevated,  much  more  distinct  than  in  the  male;  in  the 
region  of  the  lateral  carinae  are  present  low,  short,  disconnected  carinulae, 
which  in  general  are  sHghtly  divergent  caudad:  lateral  lobes  with  cephalic 
margin  distinctly  oblique  truncate  to  the  ventro-cephalic  angle. 

Cephahc  femora  about  one  and  one-third  times  as  long  as  the  disk  of  the 
pronotum.  Median  femora  subequal  in  length  to  the  median  femora.  Caudal 
tibiae  faintly  longer  than  the  femora. 

Measurements  {in  millimeters). — These  figures  are  of  maximum  and  mini- 
mum specimens  and  of  others  noteworthy  for  special  features. 

Length  Length  Length  Length  Length  Length 

of  of  of                 of  of                  of 

7|.                             body  antenna  pronotum  cephalic  median  caudal 

O                                                                                             femur  femur  femur 

Del  Monte,  California       8.2  —  1.4  2.7  2.3  7.(> 
Del  Monte,  California       8.7  2.3  1.3  2.3  —  7 
Del  Monte,  California       9.7  2.7  1.5  2.6  2.4  7.0 
Del  Monte,  CaUfornia  10. o  2.7           1.5  2.8  2.4  8.5 
Roscoe,  Cahfornia- .  .  .  .  11.2  2               1.7  2.4  2.3  8.4 
Roscoe,  California  ...  .  11  2.3           1.7  2.8  2.5  9 
Echo  Mountain,   Cali- 
fornia        O.G  2.3  1.5  2.4  2.2  7.4 

Echo  Mountain,  Cali- 
fornia   10.4  2.3           1.6  2.7  2.3  8.4 

Mount     Lowe,     Cali- 
fornia   11.4  2.4           1.7  2.9  2.6  9 

Mount     Lowe,     Cali- 
fornia   12.2  —          2.2  3.7  3.3  10.4 

Mount    Wilson,    Cali- 
fornia   11  2.8           1.9  3.2  2.9  9 

Coahuila,  CaUfornia...  10.9  2               1.5  2.4  2.3  8.4 

5  The  margins  of  the  costa  may  be  faintly  compressed  or  completely  subparal- 
lel  in  the  female  sex,  the  indication  of  a  median  dorsal  carinula  apparent  or  com- 
pletely absent. 
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Length         Length        Length        Length  Length  Length 

of                   of                 of                  of  of                  of 

9                               body          antenna    pronotum    cephalic  median  caudal 

femur  femur  femur 

Del  Monte,  California  15.5  1.9  1.8  2.6  2.4  8.6 

Del  Monte,  California  16.8  2.2  2  2.7  2.6  9.2 

Roscoe,  California 15.2  1.7  1.9  2.1  2.2  9.3 

Roscoe,  California 16.9  1.7  2.1  2.3  2.6  9.8 

Echo  Mountain,   Cali- 
fornia   12.5  —  1.6  2.1  2  8.6 

Echo  Mountain,   Cali- 
fornia   15.4  2  2.1  2.7  2.7  10.2 

Mount     Lowe,     Cali- 
fornia   16.5  2.6  2.6  3.4  3.5  12.2 

Mount     Lowe,      Cali- 
fornia   19  2.2  2.5  2.9  3.1  12 

Nellie,  CaUfornia 18  2.1  2.3  2.8  3.1  11 

Color  Notes. — This  form  shows  several  leading  types  of  basic  coloration,  each 
combined,  in  greater  or  lesser  degree  of  intensification,  with  paired  dark 
lateral  bars,  these  latter  varying  in  shade  from  dark  olive-gray  to  fuscous- 
black.  The  base  color  appears  to  be  entirely  independent  of  the  barring  and 
probably  is  less  genetic  than  the  pattern.  In  its  extreme  condition  the  barring 
consists  of  broad  postocular  bars  involving  almost  all  of  the  genae,  the  lateral 
lobes  of  the  pronotum,  the  pleura  and  sharply  defined  broad  areas  on  the  sides 
of  the  abdomen,  extending  to  the  apex  of  the  latter.  With  this  is  rarely  as- 
sociated a  narrow  medio-longitudinal  l:)ar  on  the  head  or  pronotal  disk.  The 
lateral  bars  reduce  down  to  faint  indications  limited  to  the  postocular  region, 
the  dorsal  section  of  the  lateral  lobes  of  the  pronotum  and  lateral  sections  of  the 
meso-and  metanota.  Two  pairs  of  oblique,  contrasted  dark  annuli  are  evident 
on  the  caudal  femora  in  the  intensive  pattern. 

The  base  color  ranges  from  almost  uniform  fuscous-black,  with  no  distinctive 
pattern  except  pale  buffy  areas  on  the  ventro-caudal  sections  of  the  lateral 
lobes  of  the  pronotum,  to  clove  brown  above,  with  the  face,  portions  of 
the  lateral  lobes,  pleura  and  Umbs  natal  brown  and  army  brown  to  drab  and 
even  pale  buff,  the  caudal  femora  with  striking  very  pale  annuU  contiguous  to 
the  usual  dark  ones,  the  caudal  tibiae  blotched  and  mottled  with  fuscous-black. 
In  the  greater  majority  of  all  the  specimens  the  whole  coloration  has  a  "pepper 
and  salt "  frosting  or  ticking.  The  gray  tendency  of  the  base  color  rims  through 
olive-gray,  in  its  extreme  condition  wath  hoary  white  ventrad  on  the  lateral 
lobes,  on  the  pleura  and  considerable  of  the  caudal  femora.  The  red  tendency 
runs  to  a  imiform  kaiser  bro'mi  or,  In  combination  with  a  maximum  development 
of  the  dark  lateral  bars,  to  naples  yellow  on  the  dorsum  of  the  head,  thorax  and 
abdomen  with  the  head  and  Umbs  washed  to  a  variable  degree  with  dragon's- 
blood  red  or  pale  brick  red.  Rarely  this  latter  condition  has  the  Umbs  naples 
yellow  as  well  as  the  dorsum  of  the  body.  Numerous  combinations  of  the  base 
colors  here  given  are  exhibited  by  the  material,  but  the  more  striking  types 
have  been  mentioned. 
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The  most  brilliant  coloration  is  exhibited  by  three  females  from  Roscoe, 
California,  which  were  taken  on  Eriogonum  polifolium,  the  pink  flowers  of  which 
were  in  blossom.  These  individuals  have  the  dorsum  buffy,  heavy  lateral  bars 
and  the  limbs  reddish  to  a  variable  degree.  The  Del  Monte  series  shows  the 
uniform  reddish  (kaiser  brown)  type  and  the  uniform  blackish-fuscous  type 
numerous,  the  broad,  continuous,  lateral  dark  bars  rarely  indicated  in  adults. 
The  relatively  limited  material  from  high  elevations  (5000  feet  upwards)  shows 
no  reddish  tendency,  grayish  or  blackish  tones  predominating. 

Distribution. — The  typical  form  of  the  species  ranges  as  far 
north  as  Paso  Robles  Hot  Springs,  in  San  Luis  Obispo  County, 
Cahfornia,  south  at  least  as  far  as  NeUie  in  the  Agua  Tibia 
Mountains,  San  Diego  County,  east  at  least  as  far  as  the  Cahon 
Pass,  between  the  San  Gabriel  and  San  Bernardino  ranges,  and 
the  western  foot  of  the  San  Jacinto  Mountains  at  Coahuila, 
Riverside  County,  California.  Material  from  Del  Monte, 
Monterey  County  is  virtually  intermediate  between  M.  c. 
californica  and  M.  c.  tamalpaisensis.  The  distribution  of  M. 
c.  californica  in  all  probability  covers  the  coast  ranges  of  south- 
central  and  southern  California  and  the  San  Gabriel  range,  and 
is  known  to  extend  into  suitable  areas  of  the  lower  country. 
It  will,  doubtless,  be  found  to  occur  in  the  San  Bernardino  and 
San  Jacinto  Mountains,  the  Cuyamaca  Mountains  and  other 
ranges  of  San  Diego  and  Riverside  Counties,  California,  and 
northern  Lower  California. 

Its  vertical  distribution  extends,  in  southern  California,  from 
as  low  as  750  to  900  feet  at  Verdugo,  and  825  feet  at  Roscoe,  up 
to  5200  feet  at  Nellie  and  about  5600  feet  on  Mount  Lowe.  At 
Del  Monte  it  occurs  but  slightly  above  the  sea-level,  on  what  is 
really  a  coast  shelf.  In  southern  California  its  occurrence  out  of 
the  mountains  propef  appears  to  be  governed  })y  limited  areas  of 
suitable  environment. 

Biological-  Notes. — This  interesting  form  is  a  chaparral  in- 
habitant, never  really  abundant,  and  in  actions  it  is  extremely 
nimble  and  vigorous.  The  chaparral  components  from  which  it 
has  been  taken  are:  chamisal  {Adenostoma  fascicidatum),  man- 
zanita  {Arctostaphylos  tomentosa)  and  Nuttalls'  Ceanothus 
(Ceanothus  cimeatus).  (See  plate  XIV,  figs.  1  and  2).  It  has 
also  been  taken  on  Eriogonuyn  polifolium  in  a  desert  wash  at 
Roscoe  (pi.  XV,  fig.  1).  The  usual  location  of  the  insect  is 
perched  in  an   exposed  position   on   the   upper  portions  of  the 

TRANS.    AM.    ENT.    SOC,   XLIV. 


234  NORTH    AMERICAN    EUMASTACINAE    (oRTHOPTERa) 

bushes,  with  the  caudal  hmbs  strongly  diverging  and  the  short 
antennae  erect.  Their  saltatorial  powers  are  highly  developed 
and  they  are  not  at  all  easy  to  capture.  Constantly  on  the  alert 
as  they  are,  a  swift  sweep  of  the  net  is  the  most  successful  method 
of  securing  them. 

The  earliest  date  in  the  year  on  which,  to  our  knowledge, 
adults  have  been  taken  is  August  8  (Mount  Lowe  and  Echo 
Mountain),  and  we  have  seen  no  specimens  taken  later  than 
September  27  (Parker  Mountain),  but  the  latter  date  is  probably 
by  no  means  the  end  of  the  season  of  occurrence,  as  the  insect 
doubtless  occurs  much  later  in  the  year.  Immature  material 
taken  June  5  (San  Gabriel  Mountains)  is  quite  small,  while  that 
secured  August  8  (Mount  Lowe)  is  as  far  advanced  as  the  second 
instar  preceding  maturity.  The  latest  date  we  have  indicated 
by  immature  specimens  is  September  9  to  10  (Del  Monte), 
where  we  find  the  two  instars  preceding  maturity  represented. 

Morphological  Notes. — The  fastigium,  when  seen  from  the 
dorsum,  exhibits  some  variation  in  its  form,  width  and  also  in  the 
degree  of  production,  even  in  individuals  of  the  same  sex  from  the 
same  locality.  In  some  specimens  it  is  more  truncate  than  in  the 
average,  and  in  others  it  is  broader.  Features  of  limb  size  varia- 
tion are  mentioned  under  Remarks.  The  Del  Monte  series 
shows  a  very  appreciable  amount  of  variation  in  the  acuteness 
of  the  fastigial  angle,  when  seen  from  the  side,  but  this  is  due, 
according  to  our  interpretation,  to  intergradation  through  that 
series  with  M.  c.  tamalpaisensis.  The  exact  outline  of  the  eye 
exhibits  some  variation  in  the  entire  series. 

Remarks. — Typical  Morsea  californica  californica  is  connected 
with  M.  c.  tamalpaisensis  by  means  of  the  Del  Monte  series,  which 
averages  intermediate  in  most  of  its  features,  although  certain 
specimens  are  nearly  typical  tamalpaisensis.  The  form  of  the 
male  cerci  in  the  Del  Monte  series  is  nearly  or  quite  that  of 
taynalpaisensis,  but  the  fastigial  and  antennal  forms  are,  as  a 
whole,  intermediate.  An  examination  of  the  series  before  us 
shows  a  very  decided  amount  of  variation  in  the  proportionate 
length  of  the  limbs,  this  being  particularly  evident  in  the  case  of 
the  cephalic  and  median  paire.  This  tendency  is  also  more  de- 
cided in  the  male  than  in  the  female  sex.  In  the  Del  Monte  series 
the  extremes  are  quite  evident,  while  in  the  southern  Californian 
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representation  the  elongation  is  most  marked  in  tiiose  from  the 
higher  altitudes,  i.  e.  5000  feet  or  over.  There  is,  however, 
very  considerable  variation  in  the  male  Echo  Mountain  individu- 
als taken  at  2700  to  3500  feet.  For  details  of  the  proportions 
examine  the  preceding  table  of  measurements. 

Specimens  Examined:  115;  54  c?,  51  9  ,  10  immature  9  . 

California:  Del  Monte,  Monterey  County,  VIII,  20, 1909,  (H.;  in  chapaiTal 
on  sandy  soib,  9d^,  4  9 ,  2  immature  9  :  IX,  9-10,  1910,  (R.  &  H.;  not  uncom- 
mon in  chaparral,  especially  on  chamisal  {Adenosloinafasciculalum)),  31  9  ,  26  9  , 
2  immature  9  .  Paso  Robles  Hot  Springs,  San  Luis  Obispo  County,  elevation 
900-1100  feet,  VIII,  21,  1909,  (H.;  in  chaparral,  on  Ceonolhus  cunealus), 
1  9  .  Parker  Mountain,  south-east  end  of  Ventura  Range,  Los  Angeles  County, 
elevation  2800-4100  feet,  IX,  27,  1910,  (R.  &  H.;  very  scarce  on  slopes),  Icf, 
1  9  .  Roscoe,  Tujunga  Wash,  Los  Angeles  County,  elevation  825  feet,  VIII, 
23,  1909,  (R.  &  H. ;  in  part  not  uncommon  on  Eriogonum  polifolium,  a  bush  with 
dry,  pink-white  flowers),  2  cf,  4  9.  Verdugo,  Verdugo  Hills,  Los  Angeles 
County,  elevation  750-900  feet,  VIII,  23,  1909,  (R.  &  H.;  in  high  chaparral), 
1  c^,  1  9  .  San  Gabriel  Mountains,  elevation  3500  feet,  VI,  5,  1910,  (F.  Grin- 
nell,  Jr.),  1  immature  9  .  Mount  Wilson,  San  Gabriel  Mountains,  Los  Angeles 
County,  elevation  5000  feet,  IX,  15,  1908,  (F.  Grinnell,  Jr.),  1  o",  [A.N.S.  P.],« 
Mount  Lowe,  San  Gabriel  Mountains,  Los  Angeles  County,  elevation  5200 
-5600  feet,  VIII,  8,  1907,  (H.;  on  bushes  of  manzanita  (Ardostaphylos  tomen- 
tosa)),  2  d",  3  9 ,  4  immature  9 ,  [Hebard  Cln.  and  A.  N.  S.  P.]«:  IX,  25,  1910, 
(R.  &  H.;  on  chamisal  {Adenostoma  fasciculatum)  and  manzanita  { Ardostaphy- 
los tomentosa)  ),  1  o^,  1  9  .  Echo  Mountain,  San  Gabriel  Mountains,  Los 
Angeles  County,  elevation  3200  feet,  VIII,  8,  1907,  (H.),  1  9,  [Hebard  Cln.]: 
elevation  2700^3500  feet,  VIII,  24,  1909,  (R.;  on  chamisal  {Adenostoma  fas- 
ciculatum)), 3  cT,  1  immature  9  :  IX,  18, 1910,  (R.  &  H.;  occasional  on  chamisal 
{Adenostoma  fasciculatum)),  4  cf,  6  9.  Coahuila,  Coahuila  Valley,  Riverside 
County,  VIII,  18,  1914,  (J.  C.  Bradley),  1  9,  [Cornell  Univ.].  Nellie,  San 
Diego  County,  VIII,  30,  1917,  (E.  P.  Hewlett),  1  9  ,  [Hebard  Cln.]. 

Morsea  ealifornica  dumicola'  new  subspecies    (Plate  XIl,  figs.  3,  7  and 
13;  XIII,  fig.  3). 

This  more  eastern  race  differs  from  typical  Morsea  ealifornica 
in  both  sexes  in  the  proportionately  narrower,  but  more  regularly 
rounded,  basal  outline  of  the  eye,  in  the  less  projecting  fastigium, 
in  the  more  clavate  distal  section  of  the  antennae,  which  in  the 
two  forms  are  of  about  equal  length,  in  the  more  robust  and  less 
slender  limbs  and  in  the  more  abbreviate  caudal  tarsi;  in  the 
female  sex  in  addition,  in  the  shorter  and  broader  fastigium.  par- 

*  Previously  recorded  bj-  Rehn  and  Hebard. 
'  From  dumus,  a  thicket,  and  incola,  inhabitant. 
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ticularly  when  viewed  from  the  dorsum,  and  in  the  very  much 
more  abbreviate  caudal  tarsi.  From  M.  c.  tamalpaisensis  the 
present  race  differs  in  much  the  same  features  as  does  M.  c. 
caMJornica,  its  relationship  being  more  distant  and  in  general 
along  antithetical  lines. 

Tyjpe. —  cf  ;  Prescott,  Yavapai  County,  Arizona.  August  21, 
1917.  (J.  August  Kusche.)  [Hebard  Collection,  Type  no. 
481.] 

Description  of  T^jpe. — The  features  given  are  those  diagnostic  of  this  sex  of 
the  race. 

Angle  of  fastigium  in  profile  very  faintly  more  acute  than  a  right  angle,  when 
seen  from  the  dorsum  the  fastigium  is  broader  and  slightly  less  projecting  than 
in  M.  c.  californica:  facial  line  in  profile  with  no  appreciable  concavity  between 
fastigial  angle  and  insertion  of  antennae:  eyes  broad  ovate  in  basal  outline: 
face  shghtly  broader  than  in  M.  c.  californica:  antennae  with  distal  section  more 
depressed  and  distinctly  clavate  than  in  typical  californica. 

Lateral  lobes  of  pronotum  slightly  deeper  in  proportion  to  the  length  than  in 
M.  c.  californica. 

Cerci  very  faintly  more  sharply  decurved  distad  than  in  M.  c.  californica,  but 
of  the  same  type. 

Limbs  slightly  but  appreciably  shorter  and  faintly  more  robust  than  in  the 
typical  form  of  the  species.  Caudal  tarsi  shorter  proportionately  than  in  M.  c. 
californica,  the  proximal  joint  appreciably  shorter  than  the  second  and  third 
joints  combined,  the  second  three-fifths  of  the  length  of  the  third. 

Allotype. —  9;  same  locality  as  the  type.  August  24,  1917. 
(J.  August  Kusche.)     [Hebard  Collection.] 

Description  of  Allotype. — The  characters  given  are  those  diagnostic  of  this 
sex  of  the  race.  Facial  angle  in  profile  differing  from  that  of  M.  c.  californica 
in  the  same  ratio  as  in  the  male  sex  (see  figure  7) ;  when  seen  from  the  dorsum 
the  fastigium  is  proportionately  broader  and  shorter,  the  margin  less  regularly 
rounded:  face  less  elongate  than  in  female  of  M.  c.  californica.  Eyes  in  basal 
outhne  faintly  broader  than  in  the  typical  form  of  the  species. 

Limbs  appreciably  shorter  than  in  M.  c.  californica.  Caudal  tarsi  but  little 
longer  than  one-third  of  the  caudal  tibiae. 

Paratypic  Series. — We  have  selected  as  paratypes  forty-three 
males,  and  eleven  females,  taken  at  Prescott,  Arizona,  August 
21  to  24,  1917,  by  J.  August  Kusche. 

Measurements  {in  millimeters). — These  figures  are  of  maximum  and  mini- 
mum specimens  and  of  others  noteworthy  for  special  features. 
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Length  Length        Length  Length  Length  Length 

of                 of                 of                 of  of                  of 

71                                    body  antenna  pronotuni  cephalic  median  eaudal 

^  femur  femur  femur 

Crestline,  Nevada 9  —  1.4  2  IS  7.2 

Crestline,  Nevada 10  1.9  1.5  2.2  2  7.3 

Calient e,  Nevada 11.1  —  1.5  2.2  2.1  7.8 

Prescott,  Arizona,  <2/pe 10.2  2.3  1.6  2.4  2.3  8.1 

Prescott,  Arizona,  paratype     9.2  1.8  1.5  2.3  2.1  7.4 

Prescott,  Arizona,  para7(//>e  11.5  2.4  1.7  2.7  2.4  8.6 

Prescott,  Arizona,  para/y/je  11  2.4  1.7  2.6  2.4  8.2 

Granite  Peak,  Arizona  ...11.1  2.4  1.7  2.6  2.4  8.1 

Senator,  Arizona 9.7  2.3  1.5  2.6  2.2  8.1 

Senator,  Arizona 10.4  2.3  1.6  2.7  2.6  8.6 

9 

Crestline,  Nevada 14.5  IS  2  2  1.9  8.5 

Crestline,  Nevada 16  1.7  2  2.1  2.2  8.9 

Caliente,  Nevada 13.3  1.5  1.7  2.2  2.2  9 

Caliente,  Nevada 14.3  1  (i  2.1  2.2  2.2  9.3 

Frescoit,  Arizona,  allohjpe.   17  1.9  2.1  2.4  2.3  10 

Prescott,  Arizona,  para^j/jje  15  1.8  1.9  —  2.3  9.5 

Prescott,  Arizona, />ara/i/pe  15  1.7  2  2.5  2.3  9.3 

Prescott,  .\rizona,  paratype  18.5  —  2.2  2.6  2.8  10 

Granite  Peak,  Arizona ...  .    17.2  1.7  2  2.3  2.2  10 

Mount  Union,  Arizona 18.5  2  2.1  2.6  2.6  10 

Color  Notes. — The  material  of  this  race  exhibits  the  same  range  of  color 
variation  foimd  in  M.  c.  californica.  The  base  coloration  exhibits  a  more  de- 
cided tendency  toward  ])inkish  buff  and  i)ale  i)inkish  buff,  and  at  times  even 
warm  buff.  The  pale  tones  are  more  buffy  and  less  reddish  than  in  the  typical 
form  of  the  species.  Really  dark  colored  males  are  seen  only  in  the  Crestline 
series.  Several  uniformly  colored  ochraceous-buff  and  hght  ochraceous-buff 
females  are  in  the  series,  one  from  Caliente,  the  other  from  Prescott,  while  others 
from  Cresthne,  Caliente  and  Prescott  approach  this  condition  but  have  lateral 
liars  indicated  to  a  greater  or  lesser  e.xtent.  Females  are  to  a  lesser  degree 
blackish  than  is  true  in  j\I.  c.  californica,  and  the  ''pejiiier  and  .salt"  coloration 
is  less  decided  in  intensity  and  frequency. 

Distribution. — This  eastern  race  occurs  at  localities  in  the 
Upper  Sonoran  Zone  in  southeastern  Nevada  and  in  central 
Arizona;  in  the  Meadow  Valley  and  Juniper  Mountains  regions 
of  Lincoln  County  in  the  former  state,  and  the  Prescott  region 
of  Yavapai  County  in  the  latter  one.  It  is  ciuite  proliahle  it  ^vill 
be  found  in  suitable  environments  in  the  intervening  country,  as 
conditions  at  one  of  the  Nevada  localities  (Crestline)  were  very 
similar  to  those  foinid  on  the  Coconino  Plateau  region  of  northern 
Arizona. 
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The  vertical  range  of  the  race  is  from  as  low  as  4400  feet  (Cal- 
iente)  to  at  least  as  high  as  6000  feet  (Crestline).  The  upper 
limit  of  its  distribution  in  the  Prescott  region  is  probably  higher 
than  the  maximum  here  given,  as  Mount  Union  Peak  extends 
from  6000  feet  to  practically  8000  feet,  but  we  have  no  altitudinal 
information  concerning  the  material  from  that  locality. 

Biological  Notes. — This  race  is  as  thamnophilous  as  the  others 
of  this  species.  At  Caliente  it  occurred  on  several  bushes,  one  of 
which  was  Kunzia  tridentata,  on  mountain  slopes  rising  from  a 
wash  of  Meadow  Valley  (see  plate  XVI,  fig.  1),  while  at  Crestline 
it  was  quite  numerous  on  the  same  bush  growing  in  open  stands 
of  Utah  Juniper  {Juniperus  utahensis)  and  occasional  pinyon 
{Pinus  monophylla)  on  the  rolling  plateau  summit  of  the  Juniper 
Mountains  (see  plate  XVI,  fig.  2).  Data  with  certain  of  the 
Prescott  material  show  the  insect  especially  preferred  thorny 
bushes  in  that  region. 

Apparently  this  form  is  represented  by  immature  individuals 
as  late  as  August  24,  but  is  also  adult  as  early  as  July  9. 

Morphological  Notes. — The  variation  in  the  angle  of  the  fas- 
tigium,  when  seen  in  profile,  is  as  extensive  as  in  M.  c.  calif ornica, 
and  in  the  large  Prescott  series  of  both  sexes  this  is  quite  evident. 
Viewed  from  the  dorsum,  however,  the  characteristically  broader 
and  shorter  pronotum  is  less  variable. 

The  material  from  a  relatively  high  elevation  in  southern 
Nevada  (Crestline)  averages  smaller  than  the  central  Arizonan 
series,  while  that  from  a  lower  elevation  in  the  same  general 
region  of  Nevada  in  size  is  more  like  that  from  the  Arizonan  local- 
ities. 

Remarks. — This  interesting  race  is,  as  far  as  known,  completely 
isolated  in  distribution  from  the  other  forms  of  the  genus,  as  we 
have  no  knowledge  of  the  occurrence  of  Morsea  in  any  of  its 
races  in  the  extreme  desert  conditions  of  western  Arizona,  south- 
eastern California  and  the  lower  or  more  arid  portions  of  south- 
ern Nevada.  Its  distribution  appears  to  be  restricted  to  portions 
of  the  great  Arizona  plateau  region  and  its  northward  continua- 
tion in  southeastern  Nevada  and  probably  southern  Utah. 
Its  relationship  to  M.  c.  californica  is  close  and  the  separation  of 
the  two  stocks  appears  to  be  a  relatively  recent  development. 
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We  believe  M.  c.  dwnicola  is  more  nearly  the  primitive  stock  of 
the  genus,  but  no  demonstrable  evidence  can  be  given  to  support 
this  hypothesis. 

Specimens  Examined:  120;  65  d^,  49   9,1  immature  (f,  5  immature  9. 

Nevada:  Crestline,  Lincoln  County,  elevation  5900-6000  feet,  IX,  4,  1909, 
(R.  &  H.;  quite  numerous  on  Kunzia  tridentata,  growing  in  open  forest  of 
juniper  and  occasional  pinyon),  6cf,  3  9.  Caliente,  Lincoln  County,  eleva- 
tion 4400-5200  feet,  IX,  3,  1909,  (R.  &  IL;  on  mountain  slopes  rising  from 
wash  of  Meadow  Valley,  on  several  species  of  bushes,  one  being  Kunzia  tri- 
dentata), Id',  4  9. 

Arizona:  Prescott,  Yavapai  County,  elevation  5200-5600  feet,  VII,  9-30, 
VIII,  5-15,  1917,  (O.  C.  Poling),  IcT,  22  9,  2  immature  9  :  VIII,  21-24,  1917, 
(J.  A.  Kusche),  51  cf,  17  9,3  immature  9,  type,  allotype,  and  paratypes, 
[Hebard  Cln.].  Near  Granite  Peak,  vicinity  of  Prescott,  Yavapai  County, 
VIII,  17,  1917,  (J.  A.  Kusche),  1  cT,  2  9,  1  immature  d",  [Hebard  Cln.]. 
Mount  Union,  Yavapai  County,  VIII,  15,  1917,  (J.  A.  Kusche),  1  9 ,  [Hebard 
Cln.].  Senator,  near  Mount  Union,  Yavajiai  Count}',  VIII,  11  and  12,  1917, 
(J.  A.  Kusche),  Scf,  [Hebard  Cln.]. 

Morsea  californica  tamalpaisensis  Rehn  and  Hebard    (Plate  XII,  figs.  4,  8 

and  14;  XIII,  figs.  4  and  11.) 
1909.     Morsea  californica  tamalpaisensis  Rehn  and  Hebard,  Proc.  Acad.  Nat. 

Sci.   Phila.,   1909,   p.   421,   figs.  3,   4  and  5.     [Mount  Tamalpais,   Marin 

County,  California.] 

This  northern  race  differs  from  typical  calijornicc  of  the  Coast 
Ranges  and  adjacent  region  to  the  southward,  and  M .  c.  dinnicold 
of  Arizona  and  southern  Nevada,  in  both  sexes  in  the  more  pro- 
jecting facial  angle  (particularly  in  the  male)  when  seen  from  the 
side,  in  the  more  acute  dorsal  and  ventral  angles  of  the  })asal 
eye  outline,  in  the  slightly  l)roader  and  more  projecting  fastigium 
(particularly  in  the  male)  when  seen  from  the  dorsum,  in  liie  pro- 
portionately deeper  infra-ocular  portion  of  the  genae,  in  tlic  more 
elongate  and  more  spatulate  antennae  and  in  the  more  ample  pro- 
notum,  while  in  the  male  the  lateral  lobes  of  the  pronotum  are 
proportionately  deeper,  and  the  (•(•ici  of  the  same  sex  are  more 
incrassate  and  more  shaiply  hooked  distad.  In  inunature 
specimens  the  differential  features,  particularly  of  the  fastigium, 
are  less  clearly  indicated  than  in  adults. 

Type. — cT ;  Mount  Tamalpais,  Marin  County,  California. 
Elevation  2100  feet.  August  23.  1907.  (M.  Hebard.)  [Heb- 
ard Collection,  Type  no.  12.] 

TRANS.    AM.    EXT.    SOC,    XLIV. 


240  NORTH   AMERICAN    EUMASTACINAE    (oRTHOPTERa) 

Allotype. —  9  ;  Same  data  as  type.     [Hebard  Collection.] 

The  differential  characters  of  this  race  are  given  above  in  the 

comparative  diagnosis. 

Paratypic  Series. — Ten  adult  males,  one  adult  female  and  four 

immature  females,  all  from  Mount  Tamalpais,  August  23,  1907, 

taken  at  1500  and  2100  feet,  (M.  Hebard),  [Hebard  Collection 

and  Acad.  Nat.  Sci.  Phila.]. 

Measurements  {in  millimeters). — These  measurements  are  of  maximum  and 
minimum  specimens  and  of  others  noteworthy  for  special  features. 

Length        Length     Length  Length  Length  Length 

of               of                of                  of                 of  of 

"71                                body  antenna  pronotum  cephahc  median  caudal 

O  femur  femur  femur 

Momit  Tamalpais,  Califor- 
nia,/j/pe 10.2        2.5         1.8  3.1  2.7  8.2 

Mount  Tamalpais,  Califor- 
nia  10.9        2.8         1.6  2.7  2.5  8 

Mount  Tamalpais,   Califor- 
nia, para/ype 10.5         2.5         1.8  3.1  2.7  8.7 

Mount  Tamalpais,   Califor- 
nia      10. 5        2.8         1.7  3.1  2.7  8.5 

9 

Mount  Tamalpais,   Califor- 
nia, o/Zo/ype 14  1.8        2.1  2.7  2.6  9.5 

Mount  Tamalpais,   Califor- 
nia      14 .4        —  2  2.5  2.5  9 

Mount  Tamalpais,   Califor- 
nia     15.5         2.3         2.1  2.8  2.8         10 

Mount  Tamalpais,   Califor- 
nia  17.5        2.3        2.1  2.8  2.7        10.1 

Color  N^otes. — When  compared  with  M.  c.  californica  the  series  of  the  present 
race  is  seen  to  show  no  individuals  with  sohd  or  complete  dark  lateral  bars,  these 
being  indicated  but  in  part  and  elsewhere  lost  in  the  generally  more  dark 
grayish  color  of  the  specimens.  The  males  rim  through  hair  brown,  mouse 
grays,  olive  grays  and  fuscous,  with  relatively  weak  contrasts,  rarely  the  dor- 
sum is  hoary  and  occasionally  brick  red  or  kaiser  brown.  The  females  are 
occasionally  uniform  blackish,  but  the  majority  are  uniform  kaiser  brown  to 
ochraceo  US-buff. 

Distribution. — This  geographical  race  is  known  only  from 
Mount  Tamalpais,  at  elevations  of  from  1500  to  2586  (summit) 
feet.  Its  range  doubtless  covers  other  mountainous  areas  in  the 
general  vicinity  of  San  Francisco  Bay,  which  are  of  sufficient 
elevation  to  carry  the  required  habitat  conditions.     As  shown 
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under  M.  c.  californica,  Del  Monte  material  is  practically  inter- 
mediate between  the  two  subspecies. 

Biological  Notes. — The  Tamalpaisan  form  frequents  the  thick, 
low  chaparral  from  1100  to  loOO  feet  elevation  and  the  heavier, 
more  arborescent  chaparral  from  1500  feet  to  the  summit  (2586 
feet)  of  Mount  Tamalpais  (see  plate  XV,  fig.  2).  The  principal 
components  of  this  chaparral  are  chamisal  {Adenostonia  fa.sci- 
culatum)  and  manzanita  (Ardostaphylos  glandulosa),  on  ])Oth  of 
which  Morsea  occurs  as  commonly  and  as  vigorous  and  active 
as  in  southern  California.  The  majority  of  those  taken  were 
beaten  at  2400  feet.  From  the  data  ])efore  us  it  would  be  fair 
to  assume  that  the  first  individuals  reach  maturity  some  time 
before  August  17,  the  earlier  of  the  two  dates  represented,  and 
also  that  the  form  persists  well  into  September  at  least,  as 
immature  specimens  were  taken  on  August  23. 

Morphological  Notes. — This  race  exhibits  form  variation  much 
of  the  same  character  as  found  in  typical  californica.  When  seen 
from  the  dorsum  the  fastigium  varies  quite  appreciably  in  width 
and  in  relative  degree  of  production.  There  is  a  considerable 
amount  of  variation  in  the  antennal  length  and  also  in  the  degree 
of  spatulation  and  acuteness  of  the  apex. 

Remarks. — We  have  discussed  under  M.  c.  californica  the  in- 
tergradation  of  the  present  race  and  the  typical  form  of  the 
species,  as  demonstrated  by  the  Del  Monte  series.  The  present 
northwestern  extreme  development  of  the  genus  is  clearly  a 
derivative  from  M.  c.  californica,  its  intergradation  with  the 
latter,  its  geographic  position  at  the  periphery  of  the  generic 
distribution  and  away  from  the  center  of  development  of  the 
subfamily  in  America,  and  also  from  the  optimum  development 
of  the  specific  entity,  make  its  origin  apparent. 

Specimens  Examined:  63;  39  cf,  12  9,  12  immature  9. 

California:  Mount  Tamalpais,  Marin  County,  elevation  1100-2,586  feet, 
VIII,  17,  1909,  (R.  &  H.;  in  chaparral  of  chamisal  and  manzanita),  286",  10  9  , 
8  immature  9  :  elevation  1500-2100,  VIII,  23,  1907,  (H.;  on  chamisal  and 
manzanita),  llcT,  2  9  ,  4  immature  9  ,  type,  allotype  and  paratypes,  [Hebard 
Cln.  and  A.  N.  S.  P.]. 
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PSYCHOMASTAX8  new  genus 

A  striking  new  genus  related  to  Masyntes  Karsch  and  Morsea 
Scudder,  more  nearly  related  to  the  latter,  but  having  some  im- 
portant features  resembling  those  of  Masyntes.  The  genus  is 
characterized  chiefly  by  its  relatively  robust,  apterous  form; 
the  distinct  fastigium,  which  is  but  moderately  produced;  the 
weakly  convex  facial  line;  the  broad  frontal  costa,  somewhat 
broader  dorsad;  pronotum  ample,  with  caudal  margin  of  disk 
emarginate  mesad;  the  lateral  lobes  of  pronotum  deep,  rounded 
(cf)  or  sharply  rectangulate  ( 9 )  at  the  ventro-caudal  angle; 
ovipositor  jaws  of  normal  type;  male  cerci  simple,  styliform  and 
subgenital  segment  of  the  male  composed  of  three  parts. 

From  Masyntes  (genotype,  M.  gundlachi)  the  present  genus 
can  be  distinguished  by  the  uniseriate  character  of  the  spine  series 
on  the  dorsal  margins  of  the  caudal  tibiae  (in  this  resembling 
Morsea),  the  less  produced  and  less  elongate  (dorso-ventrad) 
head,  in  the  broad  but  shallowly  excavate  frontal  costa,  in  the 
cjdindricalh^  incrassate  distal  half  of  the  antennae,  in  the  rec- 
tangulate ( cf  and  9  )  f astigio-f acial  angle  when  seen  from  the 
side,  in  the  deep,  corcelet-like  pronotum  (which  Morsea  more 
nearly  approaches),  the  caudal  margin  of  the  disk  of  which  is 
emarginate  and  not  produced  or  truncate  as  in  Masyntes,  in  the 
absence  of  tegmina  and  wings  (in  this  respect  similar  to  Morsea) , 
in  the  interspace  between  the  mesosternal  lobes  being  approxi- 
mately twice  as  wide  as  the  lobes  themselves  (instead  of  but  little 
wider),  in  the  simpler  and  more  normal  ovipositor  jaws,  and  in  the 
simple,  styliform  cerci  of  the  male. 

From  Morsea  (genotype,  M.  californica)  the  new  genus  differs 
in  the  robust  and  less  attenuate  form,  the  shorter  and  broader 
head,  the  rectangulate  fastigio-facial  angle  when  seen  from  the 
side,  in  the  broader  and  simpler  fastigium  when  seen  from  the 
dorsum,  in  the  much  broader  and  more  shallowly  excavate,  as 
well  as  in  general  more  subequal,  frontal  costa,  in  the  antennal 
tooth  being  present  on  the  ninth  segment,  in  the  ventro-caudal 
angle  of  the  lateral  lobes  of  the  pronotum  being  distinctly  an- 
gulate  in  the  female,  in  the  simple  styliform  cerci  of  the  male,  in 
the  absence  of  a  linguiform  process  on  the  dorsal  section  of  the 
subgenital  segment  of  the  same  sex. 

8  From  \pvxv  spirit,  and  Mastax. 
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As  a  whole  Psychoniastax  appears  to  be  a  generalized  member  of 
the  genera  group  to  which  Morsea  and  Masyntes  belong,  not  as 
specialized  in  numerous  points  of  structure  as  Morsea,  and  also 
well  distinct  from  Masyntes.  Superficially  there  is  quite  a  little 
resemblance  to  Episactus,  particularly  in  the  general  form,  out- 
line of  head,  and  other  features,  but  more  than  superficial  exami- 
nation of  the  two  genera  shows  they  have  no  real  relationship. 

Genotype. — Psychomastax  jjsylla  new  species. 

Psychomastax  psylla'*  new  species   (Plate  XI,  fig.  1;  XII,  figs.  1,  5,  9,  11,  15, 
17  and  19;  XIII,  figs.  1,  5,  7  and  9.) 

Type. —  cf ;  Strawberry  Valley,  San  Jacinto  ^Mountains,  River- 
side County,  California.  Elevation,  6500  to  7500  feet.  August 
27,  1909.  (J.  Rehn;  in  spiny  chaparral.)  [Hebard  Collection, 
Type  no.  474.] 

Size  small:  form  apterous,  elongate  subfusiform,  abdomen  subcompressed : 
surface  not  polished,  on  the  thorax  and  abdomen  with  numerous,  small,  sub- 
obsolete  strumosities. 

Head  with  its  dorsal  length  not  more  than  four-fifths  of  that  of  the  disk  of 
the  pronotum;  occiput  arcuate,  ascendent  to  the  vertex,  which  is  plane  -with 
the  fastigium,  the  occiput,  vertex  and  fastigium  with  a  weak  but  continuous 
medio-longitudinal  carinulation,  the  vertex  regularlj*  narrowing  to  the  fas- 
tigium, which  projects  but  httle  cephalad  of  the  eyes,  in  width  it  is  relatively 
broad,  subequal  to  one-half  the  dorsal  width  of  one  of  the  eyes,  the  cephaUc 
margin  truncate,  the  lateral  angles  very  narrowly  rounded,  the  cephalic  and 
lateral  margins  of  the  fastigium  cingulato-carinulate,  these  elevations  extend- 
ing caudad  around  the  internal  margin  of  the  eyes:  fastigio-facial  angle  rec- 
tangulate  when  seen  from  the  side;  facial  line  regularly  arcuate  when  seen  from 
the  side,  decidedly  retreating;  frontal  costa  relatively  broad,  subequal  except 
that  it  slightly  widens  dorsad  a  short  distance  ventrad  of  the  fastigio-facial 
angle  and  is  also  weakly  constricted  a  short  distance  ventrad  of  the  ocellus, 
V-sulcate  except  in  the  widened  dorsal  portion,  where  the  floor  of  the  costa  is 
broadly  elevated  within  its  margins;  lateral  facial  carinae  prominent,  sub- 
parallel  ventrad  of  the  eyes,  continuofl  around  the  cephalic  margin  of  the  eyes 
as  similar  ridges  which  reach  to  the  fastigium:  eyes  large,  {)rominent,  in  depth 
nearly  twice  that  of  the  infra-ocular  portion  of  the  genae,  oval  in  basal  outline: 
antennae  no  longer  than  the  depth  of  the  face,  composed  of  twelve  articles,  the 
six  proximal  joints  approximately  subequal  in  length,  those  distad  shortened, 
distal  half  of  the  antenna  weakly  incrassate  and  subdepressed,  apex  blunt, 
tooth  on  ventral  surface  of  ninth  segment. 

Pronotum  of  normal  type,  expanding  caudad,  no  distinct  dorso-lateral 
carinae  present,  medio-longitudinal  carinulation  weak  but  continuous;  no 
transverse  sulci  present;  cephalic  margin  of  disk  weakly  arcuate,  caudal  mar- 

^  A  flea,  in  allusion  to  the  jumping  aliilitj'  of  the  species. 
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gin  weakly  bisinuate  with  a  broad,  shallow,  median  emargination ;  caudal 
width  of  the  entire  pronotum  slightly  greater  than  the  length  of  the  same: 
lateral  lobes  of  the  pronotum  with  their  greatest  depth  equal  to  about  two- 
thirds  of  their  dorsal  length,  dorsal  half  of  the  lobes  with  a  group  of  numerous 
small  strumosities,  the  ventro-caudal  section  of  the  lobes  flaring  laterad,  the 
ventro-cephahc  section  sUghtly  curved  ventro-mesad;  cephahc  margin  of  the 
lobes  regularly  arcuate  to  the  ventro-cephaUc  angle,  which  is  broadly  rounded 
and  passes  into  the  truncate  ventral  margin,  ventro-caudal  angle  rounded 
rectangulate,  caudal  margin  subtruncate.  Tegmina  and  wings  absent.  Meso- 
notum  reproducing  the  structure  of  the  caudal  section  of  the  pronotum;  meta- 
notum  more  similar  to  the  abdominal  segments  in  structure,  the  caudal  margin 
more  nearly  truncate,  median  carinulation  evident. 

Abdomen  with  the  median  carinulation  continuous  to  the  disto-dorsal  ab- 
dominal segment,  on  which  it  is  not  evident:  disto-dorsal  abdominal  segment 
with  its  distal  margin  faintly  arcuate  mesad,  arcuate-emarginate  about  the 
cereal  bases:  cerci  relatively  short,  not  quite  reaching  the  extremity  of  the 
subgenital  plate,  simple,  tapering  styUform,  faintly  incurved,  apex  blunted: 
supra-anal  plate  trigonal,  with  a  median  carination:  subgenital  plate  or  rather 
segment  apparently  composed  of  a  pair  of  lateral  plates  with  the  section  be- 
tween made  up  of  soft  integument,  the  plates  elongate  trigonal  in  form,  the 
apices,  which  are  dorsal,  acute,  the  whole  plate  when  seen  from  the  caudal  as- 
pect in  section  regularly  arcuate  toward  the  median  Une,  the  tips  of  the  two 
plates  or  sections  attingent;  the  integument  median  and  ventro-caudal  in  posi- 
tion, its  general  outline  subtrigonal  when  seen  from  the  caudal  aspect;  when 
seen  from  the  lateral  aspect  the  subgenital  plate  or  segment  is  distinctly  deeper 
than  long,  when  seen  from  the  caudal  aspect  with  the  width  is  faintly  greater 
than  the  depth.  Interspace  between  the  mesosternal  lobes  strongly  trans- 
verse, approximately  twice  as  mde  as  one  of  the  lobes,  the  cephalic  margin  of 
the  interspace  very  broadly  obtuse-angulate  emarginate,  the  internal  margins 
of  the  lobes  sMghtly  obUque,  the  interspace  broadening  caudad,  the  interno- 
caudal  angle  of  the  lobes  nearly  rectangulate :  metasternal  lobes  contiguous,  the 
caudal  margin  of  the  meso-met asternal  plate  broadly  obtuse-angulate  emar- 
ginate. 

CephaUc  and  median  limbs  slender.  Caudal  femora  moderately  elongate, 
slender,  in  length  subequal  to  that  of  the  thorax  and  abdomen  combined, 
tapering,  weakly  compressed,  median  dorsal  carina  minutely  serrulate;  pagina 
flattened,  pattern  distinct  but  slightly  irregular;  margin  of  the  genicular 
extremity  with  median  and  lateral  spiniform  projections,  genicular  lobes 
acute:  caudal  tibiae  very  faintly  longer  than  the  femora,  weakly  sinuate; 
spines  not  regularly  biseriate  in  length,  decreasing  in  length  proximad,  external 
margin  with  fifteen  spines,  internal  margin  with  thirteen  to  fourteen  spines, 
of  which  the  distal  one  is  shorter  than  the  others  and  rather  removed  from  the 
series,  being  placed  on  the  distal  lamellation  of  that  margin:  tibial  spurs  of  the 
external  face  short,  the  dorsal  one  about  twice  as  long  as  the  ventral  one,  the 
former  about  equal  to  the  distal  tibial  depth,  spurs  of  the  internal  face  unequal 
in  length,  the  dorsal  one  nearl}-  three  times  the  length  of  the  ventral  one,  the 
length  equal  to  about  two-fifths  that  of  the  caudal  metatarsus,  the  distal  por- 
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tion  of  the  dorso-internal  spur  slightly  curved:  caudal  tarsi  slender,  in  length 
equal  to  about  two-fifths  that  of  the  caudal  tibiae;  metatarsus  equal  to  one- 
half  the  tarsal  length,  with  three  puhilli,  one  proximal,  one  post-median  and 
one  distal;  second  joint  relatively  elongate,  but  little  less  than  half  as  long  as 
the  metatarsus;  aroUum  large. 

Allotype. —  9  ;  Same  data  as  type.     [Hebard  Collection.] 

Description  of  Allotype. — Differing  from  the  description  of  the  type  in  the 
following  features. 

Size  larger  than  male:  abdominal  strumosities  more  localized  proximad. 

Head  with  dorsal  length  equal  to  two-thirds  of  length  of  pronotal  disk; 
fastigium  quite  broad,  in  width  subecjual  to  the  dorsal  width  of  one  of  the  eyes, 
extending  cephalad  of  the  eyes  a  distance  eqvial  to  one-third  of  the  greatest 
fastigial  width,  caudal  continuations  of  marginal  carinulae  of  fastigium  less 
decided  than  in  male:  frontal  costa  proportionately  broader  than  in  male, 
margins  somewhat  more  sinuate  but  of  same  general  form,  sulcation  more 
rounded,  dorsal  portion  of  costa  more  decidedly  elevated  within  its  margins 
than  in  male:  eyes  less  prominent  than  in  male,  in  depth  slightly  greater  than 
the  infra-ocular  portion  of  the  genae,  in  outline  more  angulate  dorsad  and 
ventrad  than  in  male:  antennae  short,  distinctly  shorter  proportionately  than 
in  male,  foiu"th  and  remaining  joints  distad  somewhat  more  elongate  than  first 
to  third  joints. 

Pronotum  with  medio-longitudinal  carinulation  marked  but  not  greatly 
elevated;  caudal  margin  of  pronotal  disk  hardly  emarginate  mesad:  lateral 
lobes  of  pronotum  with  ventral  margin  more  oblique  than  in  male,  caudal 
margin  sigmoid. 

Abdomen  more  compressed  than  in  male;  dorsal  carina  continuous  and 
marked  to  supra-anal  plate:  ovipositor  jaws  moderately  produced,  dorsal 
pair  with  the  dorso-external  margin  serrulate  except  near  the  acute  apex,  ven- 
tral valves  with  distal  section  regularly  arcuate  with  the  apex  acute:  subgenital 
plate  with  distal  margin  produced  mesad,  between  the  ovipositor  valves, 
into  a  spiniform  process,  strongly  arcuate-cmarginate  laterad  of  this.  Inter- 
space between  the  mesosternal  lobes  less  strongly  transverse,  the  width  equal 
to  one  and  two-thirds  the  width  of  one  of  the  lobes:  metasternal  lobes  nar- 
rowly separated,  the  foveolae  separate  and  oblique. 

Caudal  femora  in  length  equal  to  about  tAvo-thirds  that  of  the  abdomen: 
caudal  tibiae  with  fourteen  to  eighteen  spines  on  external  margin,  internal 
margin  with  fourteen  to  fifteen  sjjincs. 

Paratypic  Series.- — We  have  before  us  four  adult  male,  two 
adult  female  and  one  immature  male  paratypes  bearing  the 
same  data  as  the  type  and  allotype.  In  addition  to  these  we 
have  a  female  paratype  from  Coahuila,  Riverside  County,  Cali- 
fornia. 
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Measurements  {in  millimeters) 

Length       Length  Length  Length  Length  Length 

of                 of  of                of                of  of 

zn                                   body  antenna  pronotum  cephalic  median  caudal 

O  femur        femur  femur 

Strawberry  Vallej-,  California, 

type 10.8         2.4         1.8         2.6         2.7         8 

Strawberry  Valley,  California, 

paratype 9.6         2  1.7         2.4         2.3         7.9 

Strawberry  Valley,  California, 

paratype 9.7         2.2         1.9         2.6         2.5         7.2 

9 
Strawberry  Valley,  California, 

allotype 17.2         2  2.5         2.8         2.8         9.5 

Strawberry  Valley,  California, 

paratype 16  1.9         2.3         2.6         2.6         8.5 

Strawberry  Valley,  California, 

paratype 18  2  2.6         2.7         2.8         9.6 

Coahuila,  California,  paratype    18.1         2  2.5         2.7         2.7         9.9 

Color  Notes. — General  dorsal  coloration  of  male  varying  from  dark  olive- 
brown  to  wood  brown,  pas.sing  to  buffy  brown  on  dorsum  of  abdomen.  In  the 
same  sex  the  face,  ventral,  or  at  least  ventro-cephalic,  portion  of  the  lateral 
lobes  and  pleura  are  light  ochraceous-buff  to  light  ochraceous-salmon,  rarely 
this  area  on  the  thoracic  segments  is  more  tawny  than  the  face.  Irregularly 
defined  broad  lateral  postocular  bars  of  blackish  fuscous  are  indicated  on  the 
head,  pronotum  and  mesonotum,  these  frequently  incomplete  or  merely  out- 
lined on  the  lateral  lobes  of  the  pronotum.  Sterna  of  the  male  sex  tawny  to 
dresden  brown,  passing  to  Isabella  color  on  the  venter  of  the  abdomen.  Ce- 
phalic and  median  limbs  of  male  tawny,  mottled  with  mummy  brown  to  nearly 
clear  ochraceous-tawny,  with  faint  tibial  mottlings.  Caudal  femora  of  male 
dull  tawny  to  clear  tawny,  hea\aly  yet  obscurely  triannulate  with  fuscous; 
caudal  tibiae  honey-yellow  to  olive-ocher,  clouded  to  a  variable  degree  with 
fuscous,  darker  distad,  spines  black  tipped. 

General  coloration  of  female  ranging  from  prout's  brown,  mottled  with  a 
heavy  yet  poorly  defined  overcasting  of  mummy  brown,  through  a  dull  chest- 
nut brown  phase  to  one  with  its  whole  coloration  ohve-ocher.  One  female 
paratype  has  the  face  and  the  dorsal  siuf ace  of  the  thorax,  abdomen  and  caudal 
femora  pale  chartreuse  yellow,  the  lateral  aspects  and  remainder  of  the  body 
snuff  brown  to  bister,  the  latter  on  the  dorso-lateral  hues  of  demarcation. 
Faint  traces  of  the  dark  postocular  bars  of  the  male  are  noticeable  in  all  the 
females  except  the  uniformly  pale  form.  In  the  female  sex  the  barring  of  the 
caudal  femora  is  obscurely  indicated.  The  caudal  tibiae  are  mottled  as  in  the 
male  in  all  but  the  bicolored  specimen,  which  has  them  uniform  clay  color,  the 
spines  black  tipped.  The  pale  female  has  all  the  femora  appreciably  but  in- 
definitely barred,  as  described  in  the  male  sex.  Eyes  of  both  sexes  cinnamon- 
brown  and  dresden  brown,  mottled  and  sprinkled  with  fuscous.  Antennae  of 
both  sexes  buckthorn  brown  to  mars  Ijrown. 

Distribution. — This  interesting  genus  and  species  is  known  from 
only  two  localities.  Strawberry  Valley,  San  Jacinto  Mountains, 
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and  Coahuila,  lioth  in  Riverside  County,  California,  and  in  an 
air-line  but  a  relatively  few  miles  distant  from  one  another. 

Biological  Notes. — In  the  San  Jacinto  Mountains  this  species 
was  found  in  an  area  of  Upper  Sonoran  spiny  chaparral,  at  an 
elevation  of  between  6500  and  7500  feet,  on  the  south  facing 
slope  of  a  hog-back  ridge  southeast  of  Strawberry  Valley,  a 
location  where  the  valley  itself  and  surrounding  slopes  were 
covered  with  Transition  pine  forests.  The  area  in  which  it  was 
found  has  been  correctly  mapped  by  HalP"  and  Grinnell  and 
Swarth,'!  in  studying  respectively  the  plants  and  vertebrates  of 
the  range.  The  species  was  not  at  all  abundant  and  the  material 
taken  was  secured  onty  by  persistent  search,  in  situations  where 
beating  was  impossible  and  sweeping  difficult.  The  species  ap- 
parently persists  well  into  the  month  of  September,  as  the  pres- 
ence of  one  immature  female  would  indicate. 

Morphological  Notes. — The  only  noteworthy  variational  feat- 
ures which  are  evident  from  the  series  are  in  the  female  sex. 
The  caudal  margin  of  the  pronotal  disk  varies  from  the  type 
described  to  one  in  which  the  margin  is  almost  straight  transverse. 
The  frontal  costa  in  the  same  sex  may  show  no  widening  between 
the  antennal  bases,  or  it  may  have  the  marked  dorsal  expansion 
continuous  and  evident  as  far  ventrad  as  the  median  ocellus. 
This  latter  condition  occurs  in  the  single  Coahuila  female.  In 
the  male  sex  there  is  a  very  faint  indication  of  a  similar  varia- 
tion, but  it  is  not  as  evident  as  in  the  female  sex.  The  number 
of  teeth  on  the  ventro-external  margin  of  the  ovipositor  jaws 
varies  to  as  many  as  six,  occasionally  differing  in  the  paired  jaws. 

Remarks. — This  interesting  genus  and  species  is  very  similar 
to  Morsea  in  habitat  and  actions,  and  the  two  were  taken  at  the 
same  locality  (Coahuila),  although  it  is  quite  probable  in  dif- 
ferent situations.  Our  information  is,  however,  so  limited  we 
can  formulate  no  warranted  generalizations  regarding  the  insect. 

Specinieits  Examined:  10;  5  cf ,  4  9,  immature  9. 

California:  Strawberry  Valley,  San  Jacinto  Mountains,  Riverside  County, 
elevation  6500-7500  feet,  VIII,  27,  1909,  (R.;  in  spiny  chaparral),  5  cf ,  3  9, 
1  immature  9 ,  type,  allotype  and  paraiypes.  Coahuila,  Riverside  County, 
VIII,  18,  1914,  (J.  C.  Bradley),  1  9 ,  paralyse. 

'"  A  Botanical  Survey  of  San  Jacinto  Mountain,  Univ.  of  Cal.  PuM,.  Botan., 
i,  pi.  2,  (1907). 

"  Univ.  of  Cal.  Publ.,  Zool.,  x,  no.  10,  pi.  0,  (1913). 
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EXPLANATION  OF  PLATES 

Plate   XI 

Fig.  1. — Psychomastax  psylla  new  genus  and  species.     Lateral  view  of  male 

(type).     (X  7) 
Fig.  2. — Morsea    calif  or  nica    calif ornica    Scudder.     Lateral    view    of    male. 

Momit  Lowe,  California.     (X  6) 

Plate  XII 

Fig.  1 . — Psychomastax  psylla  new  genus  and  species.     Lateral  view  of  head  and 

pronotum  of  male  {type) .     ( X  5) 
Fig.  2. — Morsea  calif  or  nica  calif  ornica  Scudder.     Lateral  view  of  head  and 

pronotum  of  male.     Mount  Lowe,  California.     (X  5) 
Fig.  3. — Morsea  californica  dumicola  new  subspecies.     Lateral  view  of  head 

and  pronotum  of  male  {type).     (X  7) 
Fig.  4. — Morsea  californica  tarnalpaisensis  Rehn  and  Hebard.     Lateral  view  of 

head  and  pronotum  of  male  {type) .     ( X  6) 
Fig.  5. — Psychomastax  psylla  new  genus  and  species.     Lateral  view  of  head 

and  pronotum  of  female  {allotype) .     ( X  7) 
Fig.  6. — Morsea  californica  californica  Scudder.     Lateral  view  of  head  and 

pronotum  of  female.     Mount  Lowe,  CaUfornia.     (X  7) 
Fig.  7. — Morsea  californica  dumicola  new  subspecies.     Lateral  view  of  head  and 

pronotum  of  female  {allotype).     (X  6) 
Fig.  8. — Morsea  californica  tarnalpaisensis  Rehn  and  Hebard.     Lateral  view  of 

head  and  pronotum  of  female  {allotype).     (X  6) 
Fig.  9. — Psychomastax   psylla   new   genus   and   species.     Dorsal   outUne   of 

antenna  of  male  {type).     (Greatly  enlarged.) 
Fig.  10. — Morsea  californica  californica  Scudder.     Dorsal  outline  of  antenna 

of  male.     Mount  Lowe,  California.     (Greatly  enlarged.) 
Fig.  11. — Psychomastax  psylla  new  genus  and  species.     Dorsal  view  of  head 

and  pronotmn  of  male  {type).     (X  5). 
Fig.  12. — Morsea  californica  californica  Scudder.     Dorsal  view  of  head  and 

pronotum  of  male.     Mount  Lowe,  California.     (X  5) 
Fig.  13. — Morsea  californica  dumicola  new  subspecies.     Dorsal  view  of  head 

and  pronotum  of  male  {type).     (X  7) 
Fig.  14. — Morsea  californica  tarnalpaisensis  Rehn  and  Hebard.     Dorsal  view 

of  head  and  pronotum  of  male  {type).     (X  6) 
Fig.  15. — Psychomastax  psylla  new  genus  and  species.     OutUne  of  cephaUc 

aspect  of  head  of  male  {type).     (X  6) 
Fig.  16. — Morsea  californica  californica  Scudder.     OutUne  of  cephalic  aspect 

of  head  of  male.     Moimt  Lowe,  CaUfornia.     (X  5) 
Fig.  17. — Psychomastax  psylla  new  genus  and  species.     Dorsal  outUne  of  apex 

of  abdomen  of  female  {allotype).     (X  5) 
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Fig.  18. — Morsca  californica  californica  Scudder.  Dorsal  outline  of  apex  of 
abdomen  of  female.     Mount  Lowe,  California.     (X  7) 

Fig.  19. — Psychoviastax  psyUa  new  genus  and  species.  Lateral  outline  of 
apex  of  abdomen  of  female  {allotype).     (X  5) 

Fig.  20. — MoTRea  californica  californica  Scudder.  Lateral  outline  of  apex  of 
abdomen  of  female.     Mount  Lowe,  California.     (X  7) 

Plate   XIII 

Fig.    1. — Psychomastax  psylla  new  genus  and  species.     Dorsal  view  of  head 

and  pronotum  of  female  {allotype).     (X  S) 
Fig.    2. — Morsea  californica  californica  Scudder.     Dor.sal  view  of  head  and 

pronotum  of  female.     Mount  Lowe,  California.     (X  7) 
Fig.    .3. — Morsea  californica  dumicola  new  subspecies.     Dorsal  view  of  head 

and  pronotum  of  female  {allotype).     (X  8) 
Fig.    4. — Morsea  californica  tamalpaisensis  Rehn  and  Hebard.     Dorsal  view 

of  head  and  pronotum  of  female  {allotype).     (X  8) 
Fig.    5. — Psychomastax  psylla  new  genus  and  species.     Outline  of  cephalic 

aspect  of  head  of  female  {allotype).     (X  7) 
Fig.    6. — Morsea  californica  californica  Scudder.     Outline  of  cephalic  aspect 

of  head  of  female.     Mount  Lowe,  California.     (X  7) 
Fig.    7. — PsycJwmaslax  psylla  new  genus  and  species.     Dorsal  view  of  apex 

of  abdomen  of  male  {type).     (Greatly  enlarged.) 
Fig.    8. — Morsea  californica  californica  Scudder.     Dorsal  \aew  of  apex  of  ab- 
domen of  male.     Mount  Lowe,  California.     (Greatly  enlarged.) 
Fig.    9. — Psychomastax  psylla  new  genus  and  species.     Lateral  view  of  apex 

of  abdomen  of  male  {type).     (Greatly  enlarged.) 
Fig.  10. — Morsea  californica  californica  Scudder.     Lateral  view  of  apex  of 

abdomen  of  male.     Mount  Lowe,  California.     (Greatly  enlarged.) 
Fig.  11. — Morsea  californica  tamalpaisensis  Rehn  and  Hebard.     Lateral  view 

of  apex  of  abdomen  of  male  {type).     (Greatly  enlarged.) 

Plate   XIV 

Fig.  1. — High  slopes  of  San  Gabriel  Mountains,  Los  Angeles  County,  Califor- 
nia. View  northward  from  summit  of  Mount  Lowe.  Upper 
portion  of  region  frequented  by  Morsea  californica  californica. 
(Photograph  by  Rehn  and  Hebard.) 

Fig.  2. — Middle  slopes  of  San  Gabriel  Mountains,  Los  Angeles  County, 
California.  Looking  down  on  Echo  Mountain  and  the  lower 
coimtry  about  Pasadena.  T3-pical  habitat  of  Morsea  californica 
californica  in  the  middle  portion  of  its  vertical  range.  Vegetation 
largely  composed  of  chamisal  {Adenostoma  fasciculattnn)  and 
manzanita  {Arctostaphylos).     (Photograph  by  Rehn  and  Hebard.) 
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Plate  XV 

Fig.  1. — Tujunga  Wash,  at  Roscoe,  Los  Angeles  County,  California.  Look- 
ing toward  the  Verdugo  Hills  and,  in  the  distance,  the  San  Gabriel 
Mountains.  Area  of  extension  of  range  of  Morsea  californica 
californica  along  a  tongue  of  suitable  environment  projecting  into 
the  lower  country.     (Photograph  by  Rehn  and  Hebard.) 

Fig.  2. — Chaparral  on  upper  slopes  of  Mount  Tamalpais,  Marin  County, 
CaUfornia.  Habitat  of  Morsea  californica  tatnalpaisensis.  Chief 
components  of  this  chaparral  are  chamisal  {Adenosioma  fasci- 
ciUalum)  and  manzanita  (Arctostaphylos).  (Photograph  by 
Rehn  and  Hebard.) 

Plate   XVI 

Fig.  1. — Slopes  at  Cahente,  Lincoln  County,  Nevada.  Walls  of  lateral 
canyon  of  Meadow  Valley.  Habitat  of  Morsea  californica  dumi- 
cola.     (Photograph  by  Rehn  and  Hebard.) 

Fig.  2. — Environment  at  CrestUne,  Lincoln  County,  Nevada.  Vegetation 
chiefly  sage  and  Utah  Juniper  {Juniper us  titahensis).  Habitat  of 
Morsea  californica  dumicola  at  upper  limit  of  its  distribution. 
(Photograph  by  Rehn  and  Hebard.) 
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A  RARE  COLEOPTERA  PAPER  OF  T.  W.  HARRIS 

BY   GEORGE    M.    GREENE 

Since  beginning  the  compilation  of  a  verified  catalog  of  North 
American  Coleoptera  (October  24th,  1901),  the  author,  being  a 
resident  of  Philadelphia,  has  done  most  of  the  work  at  the  Acad- 
emy of  Natural  Sciences.  Occasionally  I  could  not  find  a  paper 
or  work  and  the  majority  of  those  wanting  I  found  in  Washing- 
ton, D.  C,  on  my  periodical  visits  there.  I  have  finally  reached 
the  conclusion  that  it  is,  indeed,  a  rare  book  on  entomology 
(especially  the  older  ones)  that  is  not  in  the  Academy  building 
(which  also  houses  the  library  of  The  American  Entomological 
Society).  To  date  I  know  of  only  three  that  are  not  to  be  found 
in  libraries  in  North  America. 

I  have  recently  had  the  opportunity  to  check  some  descriptions 
not  verified  before,  and  in  doing  so  it  was  necessary  to  refer  to  a 
certain  rare  publication,  which  I  thought  worth  while  to  transcribe 
for  the  Coleopterists  less  fortunate  than  one  who  is  able  to  exam- 
ine the  original.  For  those  who  can  use  this  in  the  future  it  can 
be  found  in  the  Congressional  Library  QHlN33o.^ 

It  is  a  small  volume,  the  title  page  of  which  reads:  "Trans- 
actions of  the  Natural  History  Society  of  Hartford.  Number  ( )ne. 
Printed  for  the  Society.  Hartford:  Case,  Tiffany  &  Co.,  Print- 
ers. MDCCCXXXVI."  I  l)elieve  one  volume  only  was  pub- 
lished. 

With  the  exception  of  two  letters,  the  first  sixty-four  pages 
are  taken  up  with  "An  Address  to  the  Citizens  of  Hartford,  on 
the  Birth-day  of  Linn«us:  May  24th,  1836.  In  behalf  of  the 
objects  of  the  Natural  History  Society;  formed  October  8,  1835." 
By  Samuel  Farmar  Jar  vis,  D.  D. 

On  page  65  appears:  "Characteristics  of  some  previously  de- 
scribed North  American  Coleopterous  Insects,  and  descriptions  of 
others  which  appear  to  be  new,  in  the  Collection  of  Mr.  Abraham 

*  Since  writing  the  above  I  have  secured  a  copy  of  this  which  had  the  plate 
missing — a  photograph  was  made  from  the  one  in  Washington  and  the  com- 
plete volume  is  now  in  the  hbrary  of  The  American  Entomological  Society. 
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Halsey:  By  T.  W.  Harris,  M.  D.,  Librarian  of  Harvard  Univer- 
sity. Communicated  Dec.  23,  1835,"  which  concludes  the 
volume. 

In  this  are  described  twenty-seven  species  of  which  twelve, 
Nos.  8,  12,  13,  14,  17,  18,  19,  20,  21,  22,  24  and  27,  are  new.  Fol- 
lowing is  a  resume,  including  synonyms  and  notes  as  given  and 
complete  descriptions  of  those  new.  Parenthetical  remarks  after 
each  species  are  mine. 

Page  65.  "1.  Clivina  quadrimaculata,  Pal.  de  Beauvois.  Scarites 
{Clivina)  quadrimaculata,  Palisot  de  Beauvois. — Insectes,  p.  107.  PI.  15,  fig.  6. 
Clivina  bipusttdaia  ?  F.  var.  Say.  Trans.  Philos.  Soc.  Phil.  N.  S.  vol.  ii.  p.  20- 
21.  C.  bipustulata,  F.  Dejean.  Species.  Vol.  i.  p.  417.  C.  quadrimaculata, 
Pal.  de  Beauv.  Say.  Descriptions,  Harmony,  p.  5. — Trans.  Philos.  Soc.  Phil. 
N.  S.  vol.  iv.  p.  415.  Halsey's  Collection,  No.  11."  (This  is  275  [Henshaw], 
Clivina  hi-pustulata  Fabr.) 

Page  66.  "2.  Clivixa  sph^ricollis,  Say.  C.  sphoericollis.  Say.  Trans. 
Philos.  Soc.  Phil.  N.  S.  vol.  ii.  p.  2.3.  Halsey's  Collection,  No.  10.  Must  belong 
to  M.  BonelU's  genus  Dyschirius."  (This  is  237  [Henshaw],  Dyschirius 
spharicollis  Say.) 

Page  67.  "3.  Chl^nius  .estivus  ?  Say.  C.  cestivus  f  Say.  Trans.  Philos. 
Soc.  Phil.  N.  S.  vol.  ii.  p.  62.  Halsey  s  Collection,  No.  16.  Two  females." 
(This  is  1003  [Henshaw],  C.  cestivus  Say.) 

Page  67.  "4.  Colymbetes  st.^^gninus,  Say.  C.  stagninus.  Say.  Trans. 
Philos.  Soc.  Phil.  N.  S.  vol.  il.  p.  100.  Halsey's  Collection,  No.  38,  1  female." 
(This  is  1417  [Henshaw],  Agabus  stag7iinus  Say.) 

Page  68.  "5.  Colymbetes  glyphicus,  Say.  C.  glyphicus,  Say.  Trans. 
Philos.  Soc.  Phil.  N.  S.  vol.  ii.  p.  99.  Halsey's  Collection,  No.  39.  One  male." 
(This  is  1402  [Henshaw],  Copelatus  glyphicus  Say.) 

Page  69.  "6.  Oxytelus  rugulosus  ?  Say.  0.  rugidosus  ?  Say.  Descrip- 
tions, Harmony,  p.  47. — Trans.  Philos.  Soc.  Phil.  N.  S.  vol.  iv.  p.  460.  Halsey's 
Collection,  No.  46."     (This  is  2750  [Henshaw],  O.  rugosus  Fabr.) 

Page  70.  "7.  Tachyporus  mcestus,  Say.  T.  moestus,  Say.  Descriptions, 
Harmony,  p.  53. — Trans.  Philos.  Soc.  Phil.  N.  S.  vol.  iv.  p.  466.  Halsey's 
Collection,  No.  202."     (This  is  2648  [Henshaw],  Conosoma  crassum  Grav.) 

Page  70.     "8.  Elater  militaris.     Plate  I,  fig.  1. 

"Black;  eljira  whitish,  outer  edge  and  elongated  sutural  spot  behind  black. 

"Length  30  hundredths  of  an  inch. 

"Halsey's  Collection,  No.  58. 

"Body  black.  Clj^peus  moderate,  depressed,  rounded  at  tip.  Antennae 
piceous,  not  much  longer  than  the  thorax,  not  very  robust;  second  and  third 
joints  obconical,  nearly  globular,  much  smaller  than  either  of  the  succeeding 
ones;  the  second  rather  shorter  and  thicker  than  the  third;  the  fourth  and 
remaining  joints  to  the  last  triangular,  and  equal;  terminal  joint  regularly  oval. 
Thorax  short,  and  with  the  head  minutely  punctured,  polished,  black;  hairs 
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thin,  inconspicuous;  posterior  angles  carinated,  very  slightly  excurved,  acute. 
Scutel  convex,  acute  and  slightly  elevated  behind.  Elytra  whitish,  with 
striae  of  dilated  punctures;  the  exterior  edge  black,  and  an  elongated  black 
spot  upon  the  suture,  widest  behind,  and  suddenly  attenuated  before  the  mid- 
dle, extending  in  a  mere  hue  [page  71]  nearly  to  the  scutel.  Feet  piceous; 
tarsal  joints  progressively  shorter  and  smaller  to  the  last,  not  lobed  beneath; 
claws  simple. 

"This  apparently  new  species  nearly  resembles  the  lugubris  of  M.  Pal.  de 
Beauvois  in  form;  but  it  is  a  much  smaller  insect;  the  thorax  is  more  polished, 
with  the  punctures  less  apparent,  the  hinder  margin  not  so  deeply  emarginated 
for  the  base  of  the  elytra,  and  the  posterior  angles  rather  more  excurved.  The 
elytra,  taken  together,  are  widest  just  before  the  middle,  and  are  not  so  much 
contracted  until  towards  the  tip.  The  antenna)  and  tarsi  are  widely  different 
in  these  two  species."     (This  is  4231  [Henshaw],  E.  militaris  Harris.) 

Page  71.  "9.  Elater  rubricollis,  Herbst.  E.  rubricollis,  Herbst.  Kafer. 
vol.  X.  p.  49,  Plate  162,  fig.  6.  E.  rubricollis,  Melsheimer's  Cat.  Say.  Journ. 
Acad.  Xat.  Sciences,  Phil.  vol.  iii.  p.  177.  E.  verlicinus,  Beauvois,  Say.  Annals 
Lyceum,  New  York,  vol.  i.  p.  268.  E.  rubricollis,  Herbst,  Say.  Descriptions, 
Harmony,  p.  71.  Cabinet  of  the  Boston  Society  of  Nat.  Hist.  Xo.  918.  [Page  72.] 
From  New  Hampshire.  Inhabits  New  Hampshire,  Pennsylvania,  and  Ill- 
inois." "It  is,  without  doubt,  the  true  rubricoliis  of  M.  Herbst.  Mr.  Say^ 
says  that  'it  is  the  verticinus,  Beauvois,'  also,  and  that  he  'does  not  know  which 
[name]  has  the  priority.'^  It  is  not  to  be  found  described  in  the  12  livraisons  of 
M.  Pal.  de  Beauvois's '  Insectes,'  the  last  of  which  was  published  in  1818;  and  as 
Herbst  published  the  10th  volume  of  his  work  in  1806,  the  name  rubricollis, 
given  by  him,  has  undoubtedly  the  priority,  over  that  of  rerticinus."  (This  is 
4229  [Henshaw],  E.  rubricollis  Herbst.) 

Page  72.  "10.  Eucnemis  tri.\ngularis,  Say.  [Page  73]  Elater  triangu- 
laris, Say.  Journ.  Acad.  Nat.  Sc.  vol.  iii.  p.  170.  Euenemis^  triangularis.  Say. 
Ms.  No.  13.  Eucnemis  longulus,  Dejean,  according  to  Leconte.  Halsey's 
Collection,  No.  69.  Inhabits  New  Hampshire,  Indiana,  Missouri,  &c.  The 
variety,  indicated,  in  the  Journal  Academy  Nat.  Sc,  as  having  the  elytra  striated 
and  dull  rufous  at  Ijase,  has  been  separated  and  described  as  a  distinct  species, 
in  Mr.  Say's  Manuscripts,  under  the  name  of  Eucnemis  humeralis.  Besides 
these  two  species,  Mr.  Say  refers  to  the  [page  74]  same  genus  his  Elaters  mus- 
cidus,  unicolor,  and  clypealus,  his  Melnsis  ruficornis,  and  eight  new  species, 
inhabiting  the  I'nited  States."  (This  is  a  misidentification=4050  [Henshaw], 
Microrhagus  subsinuatm  LeC.) 

Page  74.  "11.  L.\mpyris  nigricans.  Say.  L.  nigricans,  Say.  Journ. 
Acad.  Nat.  Sc.  vol.  iii.  p.  179.  Halsey's  Collection,  No.  77a."  (This  is  4818 
[Henshaw],  Lucidota  nigricans  Say.) 

'  Annals  New  "V'ork  Lyceum,  vol.  i.  p.  268,  under  E.  collaris. 

*  See  his  "Descriptions  of  new  species  of  North  American  Insects,  &c." 
printed  at  Harmony,  Indiana,  from  1829  to  1834,  p.  7L 

*  This  is  correct — Euenemis  not  Eucnemis.     (G.  M.  G.) 
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Page  74.     "  12.  Lampyris  decipiens.     Plate  I,  fig.  2. 

"Brownish  black  or  fuscous;  lateral  dilated  margins  of  the  thorax  rosaceous, 
or  sanguineo-ruf ous ;  tip  of  the  abdomen  immaculate. 

"Length  from  22  to  26  hundredths  of  an  inch. 

"L.  decipiens,  Harris,  Catalogue,  p.  500. 

"Halsey's  CoUedion,  No.  77. 

"Body  oblong,  nearly  linear,  brownish  black,  opaque.  Antennae  nearly 
linear,  slightly  dilated  and  subcompressed;  terminal  almost  as  long  as  the 
penultimate  joint,  linear,  obtuse  at  tip.  Thorax  polished  black  from  the  base 
to  the  front  edge,  the  dilated  and  depressed  lateral  margins  above  and  beneath 
rosaceous  in  recent  and  sanguineo-rufous  in  old  specimens.  Elytra  brownish 
black,  opaque,  minutely  granulated,  and  \\ith  two  shghtly  elevated  lines. 
Abdomen  entirely  black  beneath. 

"Inhabits  Massachusetts." 

[Page  75]  "DifTers  from  L.  nigricans  in  not  having  the  lateral  margin  as  well 
as  the  disc  of  the  thorax  black,  in  the  form  of  the  last  joint  of  the  antennae,  &c, 
&c.  It  somewhat  resembles  L.  laticornis,  Fabricius,  a  much  larger  and  pro- 
portionally broader  species,  which  has  more  dilated  antennae,  and  the  sides 
of  the  last  abdominal  segment  yellowish  white  both  above  and  beneath." 
(This  is  4820  [Henshaw],  Lucidota  decipiens  Harris.) 

Page  75.     "13.  Anobium  peltatum. 

"Reddish  brown,  sericeous;  thorax  transverse,  obsoletely  carinated  in  the 
middle  of  the  base;  elytral  stria*  impunctured,  slender,  not  profound. 

"Length  from  17  to  18  hundredths  of  an  inch. 

"  Hahey's  Colleclion,  No.  221,  male  and  female. 

"Last  three  joints  of  the  antennae  in  the  male  oblong-oval,  not  much  elon- 
gated; remaining  joints  triangular,  dilated,  serrate.  In  the  female  the  joints  of 
the  antennae  are  proportionallj'  shorter  than  those  of  the  male,  the  two  or  three 
basal  ones  transverse,  the  rest  progressively  longer  but  all  triangular,  except 
the  last,  which  is  oblong-oval.  Thorax  transverse,  not  abruptly  contracted 
before,  basal  edge  slightly  bisinuated,  basal  angles  wanting,  margin  regularly 
rounded  from  the  base  to  the  anterior  angles,  which  was  subacute;  disc  not 
verj'  convex,  with  an  abbre\'iated,  almost  obsolete  carina  near  the  base.  Ely- 
tra sericeous,  with  faintly  impressed,  slender  striae,  which  are  impunctured; 
the  outer  and  inner  ones  (as  in  most  other  species)  coalescing  at  the  tip.  Tarsal 
joints  short,  stout;  the  first  long-obconic,  longer  than  either  of  the  others; 
the  second  about  two  thirds  the  length  of  the  first,  obconic;  third  and  fourth 
subtransverse,  each  produced  beneath  in  the  form  of  a  cordiform  lobe;  the 
fourth  emarginated  above  to  receive  the  fifth  joint,  which  is  longer  than  the 
penultimate,  attenuated  at  base,  gibbous  at  the  end,  and  terminated  laterally 
by  verj'  small  simple  claws." 

[Page  76]  "This  species  differs  from  the  carinatum,  of  Mr.  Say,  in  having  the 
thorax  shorter  and  wider  both  at  base  and  tip,  the  striae  of  the  elytra  much  less 
deeply  impressed  and  impunctured,  &c.  &c.  It  approaches  nearer  to  tenuestria- 
tum.  Say,  which,  however,  is  much  smaller,  and  has  punctured  striae. 

"The  tarsi  of  the  peltatum  are  short  and  thick,  like  those  of  the  striatum, 
Fabricius,  and  carinatum,  Say;  but  the  penultimate  and  antepenultimate 
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joints  are  obviously  lolted  beneath,  as  they  are  in  Xyletinus  sericeus,  Say. 
The  antenna;  of  this  hist  insect  hardly  warrant  its  being  severed  from  the  genua 
Anobium;  they  resemble  considerably  those  of  our  peltatum,  but  the  last  three 
joints  are  not  so  distinctly  elongated."  (This  is  5292  [Henshaw],  Xyletinus 
peltatus  Harris.) 

Page  76.     "  14.  Hister  obtusatus.     Plate  I,  fig.  3. 

"Black,  immaculate;  head  with  a  transverse  stria;  thorax  with  two  entire 
lateral  stride;  each  elytron  obsoletely  indented  in  the  middle  of  the  base,  trans- 
versely punctured  at  tip,  with  an  entire  marginal,  oblicjue  abbreviated  humeral, 
four  entire  and  two  abbreviated  dorsal  stri*;  anterior  tibiie  six-toothed  on  the 
outer  edge. 

"  Length  36  hundredths,  breadth  2-4  hundredths  of  an  inch. 

"  H.  unicolor  ?  F.  Say.     Journ.  Acad.  Nat.  Sc.  vol.  v.  p.  33. 

"Halsey's  Collection,  No.  83. 

"Body  oblong  oval,  very  obtuse  before  and  behind,  polished  black,  immacu- 
late. External  thoracic  stria  not  abbreviated,  but  imiting  behind  with  the 
inner  one.  Marginal  and  abbreviated  oblique  humeral  striic  of  the  elj-tra  very 
distinct;  within  the  latter  four  dorsal  stria?,  the  third  of  which  has  an  obsolete 
indentation  near  its  origin;  the  fourth  beginning  a  little  further  from  the 
base  than  the  [page  77]  third;  the  subsutural  stria  obsolete  from  the  base  nearly 
to  the  middle;  the  stria  between  it  and  the  fourth  dorsal  has  an  arcuated  rudi- 
ment near  the  base  of  the  elytron,  is  discontinued  from  thence  to  behind  the 
middle,  and  is  abbreviated  before  the  termination  of  the  other  dorsal  striiE. 
A  transverse  series  of  obsolete  punctures  connects  the  posterior  terminations 
of  the  second  dorsal  and  subsutural  stria?.  Last  abdominal  segment  very 
obtusely  rounded,  and,  with  the  penultimate,  exposed,  and  densely  punctured. 
Anterior  tibia?  six-toothed  on  the  outer  edge,  the  terminal  tooth  emarginated, 
and  a  minute  tooth  on  the  truncated  tij)  just  witliin  the  emarginated  tooth. 

"  Is  not  this  the  si)ecies  named  unicolor,  F.  by  Mr.  Say,  in  his  remarks  on  //. 
depurator  in  the  Journal  Acad.  Nat.  Sciences?  The  unicolor  is  described  by 
Fa})ricius  as  having  the  anterior  tibia'  tridentate,  and  the  elytra  obliquely 
tri-striated;  characters  which  do  not  justify  us  in  applying  the  same  name  to  our 
insect,  which  agrees  no  better  with  the  unicolor  described  by  M.  Boitard  in  the 
'  Manuel  d'Entomologie.'  "     (This  is  3480  [Henshaw],  H.  interruptus  Beauv.) 

Page  77.  "15.  Trox  capillaris,  Say.  T.  capillaris,  Say.  Journ.  Acad. 
Nat.  Sc.  vol.  iii.  p.  238.  Halsey's  Collection,  No.  97."  (This  is  5622  [Henshaw], 
T.  cajnllaris  Say.) 

Page  78.  "Tanymecus  lacuna,  Herbst.  Curculio  lacwna,  Herbst.  Kiifer, 
vol.  vii.  p.  350.  PI.  100.  fig.  10.  T.  laccena  ?  Herbst.  Say.  Curculionites,  p. 
9,  No.  1.     Halsey's  Collection,  No.  — ." 

Page  80.     "17.  Centrinus  ?  dilectus.     Plate  I,  fig.  4. 

"Punctured,  and  wdth  brassy  scales;  scutel  whitish;  thinl  joint  of  the  an- 
tennse  twice  as  long  as  the  fourth. 

"Length,  exclusive  of  the  rostrum,  20  hundredths  of  an  inch. 

"Halsey's  Collection,  No.  165. 
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"Body  piceous  black,  densely  punctured,  and  with  elongated,  brassy  yellow 
scales.  Head  retracted  to  the  eyes  within  the  thorax,  indented  at  the  Ijase  of 
the  rostrum.  Rostrum  as  long  as  the  head  and  thorax,  slender,  almost  fili- 
form, arcuated,  sUghtly  dilated  over  the  origin  of  the  antenna?,  piceous,  mi- 
nutely and  remotely  punctured.  Antennae  inserted  behind  the  middle  of  the 
rostrum,  piceous,  club  rufous;  third  joint  (second  of  the  funiculus,)  two  thirds 
the  length  of  the  preceding,  and  twice  the  length  of  the  following  joint. 
Thorax,  in  the  middle,  longitudinally  elevated,  or  almost  carinated,  covered 
with  linear-lanceolate  scales,  which  converge  from  the  sides  towards  the  central 
carina.  Elytra  with  acute,  remotely  punctured  striae,  and  flat  interstitial 
lines,  each  one  of  which  is  covered  with  large,  superficial,  confluent  punctures, 
and  three  series  of  linear-lanceolate  scales;  an  oblique  elevation  or  callus 
before  the  tip  of  each  elji;ron.  Body,  beneath,  more  densely  covered  with 
whiter,  shorter,  oval  scales.  Breast,  before  the  anterior  legs  widely  indented, 
not  canaliculate,  unarmed." 

[Page  81]  "See  the  remarks  under  the  following  species."  (This  is  8920 
[Henshawl,  C.  dileclus  Harris.) 

Page  81.     "18.  Centrinus  sutor.     Plate  I,  fig.  5. 

"  Black,  punctured;  scut  el  with  white,  and  body  with  yellowish,  hnear  scales; 
third  and  fourth  joints  of  the  antennae  together  shorter  than  the  second, 
subequal. 

"Length,  exclusive  of  the  rostrum,  9  hundredths  of  an  inch. 

"  Hahey's  Collection,  No.  167. 

"Body  black,  densely  punctured,  and  with  Unear-lanceolate  yellowish  or  dirty 
white  scales.  Head  indented  at  the  base  of  the  rostrum,  retracted  to  the  eyes 
within  the  thorax.  Rostrum  rather  longer  than  the  head  and  thorax,  slender, 
arcuated,  shghtly  dilated  in  the  middle.  Antennae  inserted  just  behind  the 
middle  of  the  rostrum;  second  joint  (first  of  the  funiculus,)  longer  than  the 
third  and  fourth  taken  together;  the  fourth  joint  rather  shorter  than  the  third. 
Thorax  obtusely  carinated,  covered  with  linear  scales  converging  towards  the 
central  carina.  Elytra  with  acute,  remotely  punctured  stria,  and  flat,  con- 
fluently  but  vaguely  punctured  interstitial  fines,  on  each  of  which  are  three 
rows  of  hnear  scales.  Scutel  and  posterior  lobe  of  the  thorax,  in  front  of  it, 
with  white  scales.  Body,  beneath,  more  densely  covered  with  oval,  whitish 
scales.  Breast  deeply  and  widely  indented  before  the  anterior  legs,  not 
canaUculate,  but  with  a  long,  pendent  spine  in  front  of  each  of  the  anterior 
coxae. 

"  This  insect  and  the  preceding  one  are  evidently  closely  related.  Thej'  agree 
in  form  of  the  head,  rostrum,  thorax,  and  body:  the  eyes,  in  both,  are  large, 
oval,  not  prominent,  but  rather  flat,  separated  above  only  by  the  base  of  the 
slender  rostrum,  and  below  by  a  still  narrower  space.  The  thorax  is  conical, 
nearly  as  long  as  it  is  wide,  tubulated  before,  without  lobes  behind  the  eyes, 
bisinuated  behind,  and  produced  in  the  middle  of  the  base  before  the  [Page 
82]  scutel.  The  elytra,  taken  together,  are  triangular,  broadest  at  base,  with 
prominent  shoulders,  attenuated  behind,  the  tip  not  truncated  nor  obtusely 
rounded,  but  subacute,  and  each  with  a  callus  before  the  apex.  The  hinder 
legs  are  ^dder  apart  than  the  two  other  pairs ;  the  tibiae  are  truncated  and  with 
an  exceedingly  minute  hook  at  the  inside  of  the  extremity;  and  the  thighs  are 
unarmed."     (This  is  8928  [Henshaw],  Gerceus  picumnis  Herbst.) 
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"The  characters  of  the  genus  Centrintjs,  as  laid  down  by  M.  Schoenherr,  do 
not  all  apply  to  these  insects,  which  have  not  'the  rostrum  as  long  as  the  body,' 
nor  'the eyes  distant,'  nor  'the  thorax  almost  double  the  wadth  of  its  length'; 
and  'the  club  of  the  antennae'  is  not  very  distinctly  'acuminated.'  The 
antennae  of  the  sutor  approach  nearest  to  the  description  of  those  of  Ckntrixus, 
but  in  the  dilediis,  the  third  joint  is  longer  than  it  is  represented  to  be  in  this 
genus.  Notwithstanding  these  discrepancies  there  is  no  other  in  which  they 
can  be  so  properly  arranged. 

"  From  Baridius,  they  differ  in  the  form  of  the  body,  which  is  not  rhomboidal, 
nor  rounded  behind,  nor  with  the  anal  segment  exposed;  and  the  antennal 
joints  are  more  elongated,  and  not  so  closely  connected.  They  remind  one 
(particularly  the  dilectus,)  of  the  genus  Balaninus,  in  general  form,  color, 
and  length  of  the  rostrum;  but  cannot  be  referred  to  it  on  account  of  the  struc- 
ture of  the  breast,  differences  in  the  antenna>,  and  other  essential  characters." 

Page  82.  "  19.  Tomicus  ?  pusillus. 

"Dark  chestnut;  head  with  erect  hairs;  thorax  tuberculated  Ijefore;  posterior 
declivity  of  the  elytra  scabrous  and  hairy;  antennic  and  feet  honey-yellow. 

"Length  6  hundredths  of  an  inch. 

"Halseys  Collection,  No.  260. 

"Dark  chestnut-brown.  Head  covered  with  long,  erect  [page  83]  hairs. 
Thorax  with  short  hairs,  intermixed  with  elevated,  thick  points,  which  are 
larger  in  front  and  sloping  backwards,  smaller  behind,  and  disappearing 
before  the  middle,  behind  which  the  thorax  is  minutely  pimctured  and  sub- 
glabrous.  Elytra  subglabrous,  minutely  punctured,  rough  on  the  posterior 
declivity,  which  is  covered  with  short  hairs  or  bristles  arranged  in  longitudinal 
rows.     Antenna'  and  feet  brownish  yellow,  the  clul)  of  the  former  paler. 

"This  minute  insect  probably  belongs  to  the  genus  Tomicus,  but,  being 
gummed  on  card,  it  could  not  })e  sufficiently  examined.  The  body  is  cylindrical, 
o})tuse  and  obliquely  truncated  behind.  The  club  of  the  antenna'  oval,  com- 
pressed, three-jointed;  the  joints  transverse,  the  last  one  semicircular  and 
largest.  The  anterior  tibia^,  the  only  ones  which  could  be  seen,  were  not  very 
much  dilated,  and  had  a  number  of  small  teeth  on  the  outer  edge.''  (This  is 
9062  [Henshaw'],  Pityophthorus  minutissimus  Zimm.) 

Page  83.     "20.  Prionus  l.evigatus.     Plate  I,  fig.  6. 

"Chestnut-brown,  subglabrous;  thorax  three-toothed;  the  last  two  joints  of 
the  maxillary  i)alpi  nearly  equal;  breast,  in  both  sexes,  hairy. 

"Length  from  1  inch  and  12  hundredths  to  1  inch  and  52  hundredths  of  an 
iDch. 

"p.  la-rigatus,  Harris.     Catalogue,  p.  — . 

"Halseys  Collection,  No.  227.     A  male. 

"Cabinet  of  the  Boston  Soc.  Nat.  Hist.  No.  1362.  male.  No.  1360.  female. 

"Body  chestnut-brown,  smooth.  Head  confluently  punctured,  channelled 
longitudinally  between  the  eyes;  last  joint  of  the  maxillary  palpi  thicker  but 
not  much  longer  than  the  preceding  one.  Thorax  short,  transverse,  minutely 
punctured;  lateral  margin  horizontal,  somewhat  dilated,  with  a  prominent 
reflected  tooth  on  the  anterior  angle  and  middle;  the  hinder  angles  shghtlj' 
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produced  in  [page  84]  the  form  of  a  nearly  rectangular,  short  tooth.  Scutellum 
not  obtusely  and  regularly  rounded  at  tip,  but  subacute.  Elytra  elongated, 
somewhat  oblong-quadrate,  a  little  narrowed  behind,  slightly  dilated  at  the 
middle  of  the  sides,  glabrous,  not  rugose,  but  with  minute  superficial  punctures, 
and  two  longitudinal  nearh*  obsolete  elevated  lines  on  each;  sutural  tip  with  a 
prominent  spine.  Body  beneath  glabrous,  obsoletely  punctured;  breast  with 
short,  silky,  yellowish  hairs.  Legs  glabrous,  and  with  small,  distant  punctures. 
Antenna^,  in  both  sexes,  with  the  same  number  of  joints;  in  the  male  the  third 
and  following  joints  are  dilated,  produced  beneath,  and  imbricated,  but  not 
emarginated  at  their  tips;  in  the  female  they  are  long-obconic,  compressed, 
slender.     Last  ventral  segment  of  the  male  deeply  indented. 

"This  large  species  differs  from  the  brencornis,  F.  in  not  having  the  elytra 
rugose  nor  confluently  punctured;  it  is  also  of  a  more  elongated  shape,  not  so 
much  narrowed  behind,  the  thorax  shorter,  the  anterior  tooth  of  which  is 
much  more  and  the  posterior  one  rather  less  prominent,  and  the  terminal  acu- 
leus  of  each  elytron  longer.  The  brencornis  is  of  a  much  darker  color,  and  is 
easily  distinguished  from  it  by  its  corrugated  elytra.  The  Icrvigatus  bears  a 
closer  resemblance  to  the  imfrricor7iis,  L.,  but  the  antenna?  of  the  male,  like 
those  of  the  female,  have  only  twelve  joints,  and  the  joints  are  not  so  large,  and 
so  closely  imbricated.  The  color  is  the  same  in  both,  and  they  are  nearly 
equallj'  smooth;  but  the  elytra  of  the  imbricornis  are  not  very  distinctly  acu- 
leated.  Our  species  probably  approaches  to  the  palparis,  Say,  which  is  de- 
scribed as  being  black,  with  the  last  joint  of  the  maxillary  palpi  very  con- 
spicuously longer  than  the  preceding  joint."  (This  is  5960  [Herxshaw],  P. 
pocularis  Dalman.) 

Page  84.     "21.  Clytts  nobilis.     Plate  I,  fig.  7. 
Black,  thorax  immaculate;  each  elytron  with  a  large  [page  85]  yellow  spot 
at  base,  a  minute  one  on  the  outer  margin  behind  the  shoulder,  a  larger  one 
before  the  middle,  a  transverse,  slightly  arcuated,  slender  band  across  the 
middle,  and  between  this  and  the  tip  two  spots  transversely  imited. 

"Length  from  80  to  90  hundredths  of  an  inch. 
C.  yiohilis,  Harris.     Catalogue,  p.  — . 

"  Halsey's  Collection,  No.  226. 

"Cabinet  of  the  Boston  Society,  Xat.  Hist.  No.  — . 

"This  fine  and  strongly  characterized  species  varies  considerably  in  the  size 
and  distinctness  of  the  elytral  spots.  Of  five  specimens,  known  to  me,  three 
have  the  arcuated  band  interrupted  into  three  transverse  spots,  which,  how- 
ever, run  together.  In  one  there  was  the  addition  of  a  small,  transverse,  very 
faint  spot  just  before  the  tip  of  each  ehi;ron;  and,  in  another,  the  band  and  all 
the  spots  were  obsolete,  except  the  round  one  before  the  middle  of  the  disc. 
Four  of  these  specimens  were  taken  upon  Blue  Hill  in  Massachusetts;  Mr. 
Halsey's  specimen  was  captured  in  Hartford,  Connecticut. 

"  It  is  closely  related  to  the  Clytus  speciosus,  first  described  by  Mr.  Say  in 
the  Appendix  to  Keating's  'Narrative  of  Major  Long's  Expedition  to  the  source 
of  the  St.  Peter's  River,  &c.'\  subsequently  described  and  figured  in  his  'Amer- 
ican Entomology ' ;  and  still  more  recently  a  figure  of  it  has  been  published  in 


GEORGE    M.    GREENE  259 

Griffith's  Translation  of  Cuvner's  Animal  Kingdom,  under  the  name  of  Clytus 
Hayii,  G.  R.  Gray.  The  last  name,  of  course,  must  sink  into  a  synonyme.  The 
speciosiis,  besides  being  larger,  has  the  thorax  fasciated,  and  the  elytral  bands 
and  spots  differently  arranged,  and  is  otherwise  sufficiently  distinct  from  our 
C.  nobilis."     (This  is  6174  [Henshaw],  Calloides  nobilis  Harris.) 

Page  85.     "22.  Stenocorus  ?  linearis.     Plate  I,  fig.  8. 

"Testaceous;  elj'tra  paler,  elongated-linear,  separately  [page  86]  subacum- 
nated;  antennae  pilose;  thorax  unarmed,  abruptly  constricted  behind. 

"Length  from  44  to  57  hundredths  of  an  inch. 

"  Halsey's  Collection,  No.  140. 

"Body  testaceous,  pilose.  Head  with  a  longitudinal  impressed  line.  An- 
tenna* a  little  longer  than  the  body,  joints  elongated-cylindrical,  terminal  one 
obtusely  rounded  at  tip,  and  nearly  as  long  and  large  as  the  preceding  one; 
all  of  them  pilose.  Thorax  a  little  wider  than  the  head,  longer  than  broad, 
rounded  at  the  sides,  abruptly  contracted  behind,  granulated,  pilose,  and  with 
an  impressed  dorsal  line.  Elytra  paler  than  the  head  and  thorax,  pilose,  elon- 
gated linear,  rugose,  or  confluently  punctured  as  seen  under  a  microscope,  and 
with  three  shghtly  elevated  lines;  at  tip  each  abruptly  and  triangularly  nar- 
rowed on  both  sides,  with  the  apex  obtuse.  Body  beneath  somewhat  glabrous, 
sparingly  pilose.     Thighs  simple;  tibia;  and  tarsi  slender. 

"Entirely  distinct  as  to  the  form  of  the  thorax  and  termination  of  the  elytra 
from  our  other  species  of  Stenocorus,  to  which  genus  I  have  doubt ingly  re- 
ferred it.  Compared  with  the  Stenocorus  rigidn^,  of  Mr.  Saj',  which  has  also 
the  elytra  entire  or  simply  subacuminate  at  tip,  it  is  a  much  more  slender 
species,  the  antenna;  not  spined  as  in  that  insect,  the  thorax  is  differently 
shaped,  and  the  color  is  not  decidedly  ferruginous,  but  of  a  dirty  reddish  yel- 
low\  I  have  seen  only  two  specimens,  one  of  which  was  captured  in  Louis- 
iana."    (This  is  6017  [Henshaw],  Oeme  rigida  Say. 

Page  86.     "23.  Lamia  (Ac.^nthocinus?)  obsoleta,  OZmer." 

(Page  87)  "L.  ohsoleia,  Olivier,  Entomol.     4,  No.  67,  p.  1.30,  pi.  13,  fig.  90. 

"Halsey's  Collection,  No.  121."  (This  is  6445  [Henshaw],  Acanthocinus 
obsoletus  Oliv.) 

Page  88.     "  24.  Lamia  (Mesosa)  fascicularis.     Plate  I,  fig.  9. 

"Thorax  white;  elytra  pale  brown,  variegated  with  dusky  spots  and  elevated 
fascifulated  points,  whitish  at  base,  and  with  an  oblique  whitish  band  behind 
the  middle. 

"Length  35  hundredths  of  an  inch. 

"Halsey's  Collection,  No.  231. 

"Head  with  a  longitudinal  impressed  line  on  the  front,  sulcated  between  the 
antenna*,  which  are  rather  longer  than  the  body,  and  pale  rufous,  blackish  at 
the  tip  of  each  joint.  Thorax  whitish,  transverse,  contracted  abruptly  behind, 
grachially  before,  punctured  at  the  sides,  and  across  the  base  and  tip,  rather 
unefjual,  with  a  small  tubercle  before  the  middle  and  one  behind  it,  an  impressed 
short  line  in  the  middle  of  the  base;  lateral  spines  replaced  l)y  a  slightly  ele- 
vated tubercle  on  each  side.  Elj-tra  pale  brown,  punctured;  humeral  angles 
obUque;  a  faint  whitish  band  across  the  base,  and  a  more  distinct,  oblifiue  one, 
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bordered  behind  with  black,  sloping  forwards  at  the  suture,  just  behind  the 
middle;  sides  between  the  base  and  bands  dusky;  a  small  blackish  spot  near 
the  suture  behind  the  band,  and  another  further  back  and  contiguous  to  the 
outer  margin;  a  subsutural  series  of  small,  fasiculated,  black  points,  another 
on  the  middle  of  each  elytron,  and  several  rather  larger  scattered  over  the 
surface,  particularly  towards  the  base,  near  the  middle  of  which  are  two  much 
more  prominent  than  the  rest;  tips  of  the  elytra  obliquely  truncated.  Body, 
beneath,  dusky  or  chocolate  brown,  densely  covered  at  the  sides  of  the  breast, 
and  sparsely  on  the  abdomen  with  short,  ashen-colored  hairs.  Thighs  black- 
ish brown  at  base,  ashen  at  tip;  tibia;  ashen,  with  a  narrow  blackish  band  on 
the  middle  and  a  broad  one  at  tip;  tarsi  blackish. 

"This  species  closely  resembles  L.  macula,  Say,  which  is  much  more  convex, 
or  not  so  much  depressed,  proportionally  shorter  and  thicker,  with  a  rather 
narrower,  more  [page  89]  cyhndrical  thorax,  with  the  punctures  of  the  elytra 
more  dilated,  without  the  elevated  fasciculated  points  at  the  base,  besides  other 
characters  which  sufficiently  distinguish  it  from  the  fascicularis.  Lamia  alpha, 
Say,  is  a  smaller,  more  slender,  more  parallel  species,  with  the  dorsal  fascia 
much  more  oblique,  &c."     (This  is  6428  [Henshaw],  Liopus  fascicularis  Harris.) 

Page  89.     "25.  Molorchus  mellitus,  Sa;/. 

"M.  mdlitus.  Say,  Boston  Journ.  Nat.  Hist.  vol.  i.  p.  194. 

"  Halsey's  Collection,  No.  263.  A  female."  This  is  a  variety  of  mellitus  which 
is  described.     (This  is  6225  [Henshaw],  Necydalis  mellitus  Say.) 

Page  89.     "26.  Cryptocephalxjs  canellus  ?  Fabridus.     Plate  I,  fig.  10." 

[Page  90]  "C.  canellus  ?  F.  Eleuth.  vol.  ii.  p.  52.  C.  cinctus  ?  F.  Entom. 
Syst.  vol.  i.  part  2.  p.  63.     Halsey's  Collection,  No.  176. 

"This  insect  agrees  better  with  the  description  of  the  cinctus  than  with  that 
of  the  canellus.  M.  Fabricius  saj's  that  the  former  inhabits  South  America 
and  the  latter  Carolina.  It  maj'  be  a  variety  of  the  cariellus  in  which  the  two 
black  spots  run  together  and  unite  with  the  black  suture.  Under  this  impres- 
sion, and  because  it  is  a  North  American  species,  I  have  described  it  under  the 
name  of  canellus,  with  a  doubt  however  as  to  its  identity.  It  has  the  form  of 
CoLASPis  quercus,  S."     (This  is  Typophorus  canellus  Fabr.) 

Page  90.     "27.  Galertjca  (Adimonia)  cristata.     Plate  I,  fig.  11. 

"  Black;  thorax  rufous  ■with  a  black  disc  and  two  impressed  spots;  elytra  with 
the  margin  dilated,  a  lateral  elevated  and  an  abbreviated  impressed  line. 

"Length  from  17  to  19  hundredths  of  an  inch. 

"G.  A.  unicolor,  Harris,  Catalogue,  p.  — . 

"Halsey's  Collection,  No.  218. 

"  Black,  above  and  beneath.  Front,  between  the  antennae  carinated,  vertex 
indented.  Antennae  about  two-thirds  the  length  of  the  body;  first  joint  ob- 
conic,  second  globose,  third  very  short  obconic,  the  two  together  shorter  than 
the  fourth,  which,  with  the  following  ones,  is  elong-  [page  91]  ated  obconic; 
terminal  joint  oblong-ovate,  acuminated.  Thorax  impunctiu-ed,  quadrate, 
glabrous,  rather  broader  than  long,  shghtly  contracted  behind,  the  lateral 
edges  acute;  convex,  black  from  the  anterior  to  the  posterior  margin,  sides 
more  or  less  obscurely  rufous;  a  deep  indentation  each  side  of  the  centre. 
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Elytra  purplish  black,  confluently  but  not  deeply  punctured,  oblong  quadrate, 
rounded  behind,  with  the  lateral  margin  horizontally  dilated,  and  elevated  on 
the  edge,  a  submarginal  elevated  line  beginning  at  the  humerus,  and  on  a  short, 
longitudinal  furrow  within  the  elevated  line;  base  with  an  obsolete  tubercular 
elevation  in  the  middle;  suture  slightly  elevated.  Breast,  abdomen  beneath, 
and  feet  deep  black. 

"This  species  probably  bears  a  close  resemblance  to  the atripennis,  S.,  which 
has  the  thorax  and  body  beneath  rufous. 

"The  specific  name  unicolor  was  applied  to  specimens  in  which  the  rufous 
color  of  the  sides  of  the  thorax  was  indistinct  or  obsolete.  It  is,  however, 
inappropriate,  and  is  therefore  changed."  (This  is  6891  [Henshaw],  Diabrotica 
atripennis  Say.) 
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DIPTERA  FROM   THE   SOUTH-WESTERN  UNITED 

STATES 

Paper  IV.   Anthomyiidae^ 

BY    J.    R.    MALLOCH 
Urhana,  Illinois 

For  several  yeare  I  have  been  making  an  exhaustive  study  of 
Anthomyiidae  from  North  and  South  America  and  Europe,  with  a 
view  to  obtaining  data  upon  which  to  base  a  rehable  family,  sub- 
family, and  generic  classification  of  the  calypterate  Muscidae,  and 
it  was  with  this  end  in  view  that  I  undertook  the  work  upon  the 
present  collection.  The  work  was  undertaken  with  the  permis- 
sion of  Dr.  S.  A.  Forbes,  chief  of  the  Illinois  State  Natural  History 
Survey,  and  the  material  was  studied  in  conjunction  with  that  in 
the  Survey  collection,  a  few  species  from  the  latter  collection  being 
added  where  it  was  considered  advisable  to  do  so,  in  order  to 
make  the  paper  more  complete  and  to  supply  comparative  data 
or  records. 

[This  is  the  fourth  of  the  series  of  papers  based  on  the  material 
collected  in  Texas  and  New  Mexico,  in  1902,  by  H.  L.  Viereck  and 
J.  A.  G.  Rehn,  on  an  expedition  under  the  direction  of  The 
Academy  of  Natural  Sciences  of  Philadelphia. 

Included  in  this  paper  is  material  from  California  and  Idaho, 
collected  by  E.  T.  Cresson,  Jr.,  and  from  several  other,  mostly 
western,  localities  secured  by  various  collectors.  In  the  latter 
cases  the  collector's  name,  when  known,  is  given  within  paren- 
theses. In  every  case  unless  otherwise  designated  within  brack- 
ets, the  material  studied  is  from,  and  the  types  of  species  from 
such  material  are  in,  the  collection  at  The  Academy  of  Natural 
Sciences  of  Philadelphia. 

A  key  to  the  subfamilies  of  the  Anthomyiidae  will  be  found  in 
the  Canadian  Entomologist,  for  1917,  page  406.     E.  T.  C,  Jr.] 

'  Tlie  previous  i)apers  may  be  found  by  tlie  following  references:  No.  1, 
Trans.  Amcr.  Ent.  Soc,  xxxii,  p.  279;  No.  2,  Trans.  Amer.  Ent.  Soc,  xxxiii, 
p.  99;  No.  3,  Ent.  News,  xxvi,  p.  448. 
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Subfamily  Phaoniinae 
The  species  included  in  the  subfamily  as  herein  limited  possess 
the  following  characters:  Sixth  vein  not  extending  to  margin  of 
wing;  hind  tarsus  without  spine  at  base  on  ventral  surface, except 
in  a  few  species  of  Pogonnniyia  scutellum  bare  below;  sterno- 
pleura  with  bristles  2:2,  or  1:2,  if  the  latter  they  are  not  in  an 
equilateral  triangle;  propleura  bare  below  humerus;  calyptra 
unequal,  the  lower  always  larger  than  the  upper. 

Key  to  Genera  Here  Treated  and  Their  Nearest  Allies 

1.  Fourth  vein  curved  forward  at  apex 2 

Fourth  vein  straight  or  almost  so,  never  distinctly  curvei  forward  at 

apex 5 

2.  Third  vein   bare  at  base;  metathoric  spiracle  with  several  long  bristles 
along  the  lower  margin  which  are  difficult  to  see  owing  to  their  lying  close 

against  the  covering  of  (he  spiracle Muscina  R.-D. 

Third  vein  bristled  at  base;  metathoracic  spiracle  without  such  l)ristles.  .3 

3.  Prothoracic  i)late  between  the  fore  coxae  with  l^ristly  hairs  on  its  lateral 

margins;  arista  pubescent  or  bare Limnophora  R.-D.,  pt. 

Prothoracic  plate  between  the  fore  coxae  bare 4 

4.  Arista  plumose;  eyes  in  male  narrowly  separated  above     Myiospila  R.-D. 
Arista  bare;  eyesof  male  widely  separated  above.  .  Bucephalomyia  gen.  n. 

6.  Eyes  of  male  separated  Iw  at  least  one-third  the  width  of  the  head;  arista 
in  both  sexes  bare,  much  thickened  to  or  nearly  to  middle;  apical  seg- 
ment of  abdomen  in  female  with  four  stout  curved  tliorns;  anterior 
orbital  bristles  below  level  of  ba.se  of  antennae.  .  .  . Tetramerinx  Berg 
Eyes  of  male  separated  by  le.ss  than  one-third  the  width  of  head,  or  the 
species  have  not  all  the  above  characters 6 

6.  Hind  tibia  with  one  long,  outstanding  bristle  beyond  middle  on  the  pos- 

tero-dorsal  surface,  rarely  with  a  few  additional  smaller  setulae  basad 
of  the  bristle;  hind  co.xae  bare  on  po.sterior  margin  above. 

Phaonia  R.-D. 

Hind  tibia  entirely  without  bristles  on  postero-dorsal  .surface 7 

Hind  tibia  with  a  number  of  bristles  on  postero-dorsal  surface  which  are 
of  almost  equal  lengths,  or  with  one  to  two  small  setulae  near  base,  if 
with  one  long  bristle  beyond  middle  the  hind  coxae  have  bristly  hairs 
on  posterior  margin  above 11 

7.  Third  vein  bristly  at  base Mydaea  R.-D. 

Third  vein  bare  at  base 3 

8.  Hind  coxae  with  bristly  hairs  at  apices  above TrichopticusRond.,  pt. 

Hind  coxae  bare  above  at  apices 9 

9.  Eyes  of  male  flattened  above,  the  facets  on  the  flattened  ijart  about  five 

times  as  large  as  those  on  the  lower  half;  fifth  abdominal  sternite  with 
very  large,  deep  U-shaped  incision  in  posterior  margin;  genitalia  of 
female  without  paired  projecting  processes  (figs.  1  and  2). 

Xenaricia  gen.  n. 
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Eyes  of  male  not  flattencil  alwvc,  the  facets. usually  slightly  enlarged 
towards  the  upper  margin;  female  genitalia  not  as  above 10 

10.  Preal'ar  bristle  present,  sometimes  small,  if  absent  the  arista  is  plumose. 

Aricia-  R.-D.,  pt. 
Prealar  bristle  absent;  arista  pubescent  or  l)are     Limnophora-  R.-D,.  pt. 

11.  Hind  co.xae  with  a  number  of  hairs  on  j^osterior  niai'gin  aliove. 

Trichopticus  Rondani,  pt. 
Hind  coxae  bare  on  posterior  margin  above 12 

12.  Hind  tibiae  with  several  very  long  strong  bristles  on  postero-dorsal  sur- 

face; lower  calypter  not  much  larger  than  upper;  lower  supraorbital 
bristle  in  female  directed  forward  or  outward  and  usually  very  long; 
fore  tarsi  of  I)oth  sexes  without  long,  slender,  isolated  sensory  hairs, 
'  the  joints  all  with  erect  fine  hairs  ventrallj-,  in  the  female  with  a  number 
of  longer  hairs  at  apex  on  same  surface;  fore  tibia  with  one  to  two 
long  bristles  at  apex  on  ventral  surface,  which  are  directed  ajiicad  clo.se 

to  ventral  surface  of  ba.sal  joint  of  tarsus .  13 

Hind  tibia  with  at  most  a  few  weak  l)ristles  on  postero-dorsal  surface; 
lower  calypter  very  much  longer  than  ui)per;  lower  supra-orbital 
bristle  in  female  weak,  or  absent,  not  directed  forward;  fore  tarsi  in 
both  sexes  with  long,  fine,  isolated  sensory  hairs.  .  .  .Aricia  R.-D.,  pt. 

13.  Apex  of  proboscis  stout,  without  recurved  pointed  labellae. 

Pogonomyia  Pokorny 
Apex  of  proboscis  with  a  pair  of  pointed  recurved  lalx'tlae .  .  Drymeia  R.-D , 

MYIOSPILA  R.-D. 
This  genus  has  been  considered  as  synonymous  with  Mydaea  by 
Stein  who  retains  in  the  latter  all  species  that  lack  the  calcar  on 
the  hind  tibia.  There  are  several  genera  lumped  together  ])y 
various  authors  who  have  used  that  character  in  separating  the 
genera,  and  though  Myiospila  is  more  closely  related  to  Mydaea 
sens,  str.,  than  are  some  of  the  other  groups  referred  to,  I  consider 
it  is  inadvisable  to  sink  it  as  synonymous  with  that  genus  until 
we  know  something  of  the  immature  stages  of  the  latter. 

Myiospila  medltabunda  Fabricius 

17.SI.     Mtiscd  inc  lit'ihiurld  Fabricius,  S]K'c.Ins.,  ii,  414. 

One  small  male,  Lagunitas  Canon,  Marin  County,  California, 
March  29,  1908. 

-  The  above  genera  are  very  clo.sely  related  and  each  contains  a  mixture  of 
forms  which  reriuires  further  subdivision;  in  fa(!t  the  genera  as  at  present  con- 
stituted are  not  natural  groups. 
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PHAONIA    R.-D. 

This  genus  as  herein  Umited  includes  species  which  have  a 
strong  bristle  on  postero-dorsal  surface  of  hind  tibia  beyond  mid- 
dle, the  third  vein  bare  at  base,  and  not  curved  forward  at  apex, 
the  hind  coxae  bare  at  apex  above;  in  the  female  the  lower  supra- 
orliital  bristle  is  weak,  not  directed  forward,  and  the  cruciate 
interfrontals  are  absent. 

The  genus  is  composite  and  must  be  redefined  and  the  limits 
further  restricted. 

Phaonia  monticola  sp.  n. 

Md'i  and  Female. — Black,  shining.  Interfrontalia  of  female  and  cheeks 
of  both  sexes  brown.  Thorax,  when  seen  from  behind,  with  three  gra_y  pru- 
inescent  vittae  on  dorsum.  Abdomen  with  a  distinct  l)lack  dorsal  stripe  and 
very  poorly  defined  lateral  checkering.  Legs  black.  Wings  slightly  fuscous 
towards  ba.se  and  along  veins.  Squamae  white.  Spiracles  black.  Halteres 
with  knobs  yellow. 

Male. — Eyes  hairy,  separated  by  less  than  width  across  posterior  ocelli; 
parafacials  in  profile  nearh-  twice  as  wide  as  third  antennal  joint,  and  about 
half  as  wide  as  height  of  cheek;  mouth  very  much  produced;  vibrissae  dis- 
tinctly above  mouth  margin;  arista  plumose;  palpi  verj-  long  and  slender. 
Thorax  with  four  pairs  of  posterior  dorso-centrals;  presutural  acrostichals  not 
setose;  sternopleura  with  three  bristles;  hypopleura  hairy  above,  in  front  of 
spiracle.  Abdomen  elongate  ovate;  fifth  sternite  deeply  excised  in  center. 
Fore  tibia  not  longer  than  fore  tarsi,  usually  with  one  to  two  weak,  hair-hke, 
posterior  bristles  on  middle,  the  inner  or  ventral  surface  with  dense  erect 
hairs,  which  becorre  longer  on  apical  half,  the  longest  at  least  equal  in  length 
to  diameter  of  tibia;  mid  femur  with  rather  dense  bristly  hairs  on  basal  half 
of  antero-ventral  surface-,  the  longest  about  equal  in  length  to  portion  of  femur 
upon  which  they  are  situated;  the  post ero- ventral  surface  with  three  to  five 
long,  strong  bristles  on  ba.sal  half;  mid  tibia  with  two  to  three  antero-dorsal, 
two  to  four  postero-dorsal,  and  two  to  three  posterior  bristles,  the  latter  two 
rows  forming  an  irregular  series  which  might  be  considered  as  an  irregular 
double  posterior  series;  hind  femur  with  a  continuous  series  of  long,  strong 
bristles  on  antero-ventral  surface,  and  four  to  six  strong,  but  short,  bristles, 
on  basal  half  of  post  ero- ventral  surface,  none  of  which  exceed  in  length  the 
diameter  of  femur;  hind  tibia  slightly  curved;  antero-ventral  surface  with 
two  to  four  weak  bristles;  antero-dorsal  surface  usually  with  four  bristles,  one 
pair  near  ba.se  and  another  about  middle;  anterior  and  antero-dorsal  surfaces 
each  ■n'ith  a  regular  series  of  erect  hairs,  the  longest  of  which  is  about  half  as  long 
as  the  bristles;  in  addition  to  the  calcar  there  is  a  slender  bristle  near  base  on 
postero-dorsal  surface.  Costal  thorn  weak;  outer  cross-vein  oblique,  slightly 
curved. 
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Female. — Front  one-tliird  the  head-width;  orbital  and  occllar  l)ristles  very 
strong;  orbits  with  numerous  long  hairs,  some  of  which  are  over  half  as 
long  as  the  bristles;  profile  similar  to  that  of  male,  differing  in  hi^ving  the  por- 
tion below  vibrissa  almost  vertical  and  about  as  long  as  antenna.  Apical 
abdominal  segment  without  thorns.  Chaetotaxy  of  legs  as  in  male,  the  small 
bristly  hairs  on  hind  tibia  le.^s  numerous.     Length,  7.5 — 8.5  mm. 

Type. —  cf  ;  Top  of  Las  Vegas  Range,  New  Mexico,  June  24, 
[A.  N.  S.  No.  61921.  Paratypes.—2d',  1  9  ;  Beulah,  New  Mexico, 
top  of  range,  same  date. 

This  species  is  most  closely  related  to  hrunneinervis  Stein,  l)ut 
that  species  differs  in  having  the  foie  tibia  without  the  short  erect 
ventral  hairs,  the  mid  feniui  with  long  ])ristles  among  the  hairs 
on  basal  half  of  antero-ventral  surface,  the  bristles  on  postero- 
ventral  suiface  of  hind  femm-  longer  than  diameter  of  femin-,  and 
the  hind  til)ia  with  a  few  scattered  bristly  hairs  near  middle,  in- 
stead of  one  bristle  near  base. 

Phaonia  parviceps  sp.  n. 

Female. — Black,  almost  glossj'.  Head  black;  interfrontalia  brownish, 
opaque;  ocellar  triangle  and  orbits  glossy,  the  latter  on  their  lower  half,  the 
entire  face,  and  cheeks  with  whitish  pruinescence;  antennae  and  j)alpi  black. 
jMesonotum  with  slight  whitish  pruinescence,  which,  when  the  thorax  is  viewed 
from  behind, .gives  to  the  dorsum  a  quadrivattate  appearance.  Abdomen  less 
distinctly  pruinescent  than  thorax,  and  with  very  faint  indications  of  a  black 
dorso-central  vitta.  Legs  including  coxae  yellow,  tarsi  slightly  infuscated. 
Wings  clear,  veins  ])rown,  j'ellow  at  bases.  Calyi)tra  and  halteres  whitish 
yellow. 

Eyes  with  faint  pubescence;  frons  at  vertex  about  one-fourth  the  head- 
width,  becoming  broader  in  front;  ocellar  triangle  extending  slighth^  bej'ond 
middle  of  interfrontalia;  orbit  at  apex  of  triangle  one-third  as  wide  as  inter- 
frontalia; ocellar  bristles  very  strong,  widely  divergent;  orbits  each  with  five 
strong  bristles,  the  one  nearest  antennae  longest,  and  numerous  short  setulose 
hairs;  antennae  reaching  almost  to  vibri.ssae,  third  joint  over  three  times  as 
long  as  second,  slightly  angulate  at  apex  on  upper  side;  arista  plumose,  the 
longest  hairs  slightly  longer  than  width  of  third  antennal  joint;  facial  orbits 
linear  in  profile;  cheeks  very  narrow,  not  higher  than  width  of  third  antennal 
joint,  the  lower  margin  with  a  series  of  long  bristles  above  which  are  a  few 
weak  hairs;  vibrissa!  angle  very  slight,  not  much  above  lowest  level  of  cheek, 
the  vibrissae  very  strong,  slighth'  longer  than  face.  Thorax  with  three 
pairs  of  postsutural  dorso-central  bristles;  ])resutural  acrostichals  four-rowed, 
the  outer  series  on  each  side  strongest;  prealar  bristle  minute;  hypoplcura  bare. 
Third  and  fourth  (visible)  abdominal  segments  each  with  discal  bristles,  the 
series  on  posterior  margin  of  third  segment  very  strong,  that  on  fourth  much 
weaker;  apical  .segment   without  thorns.     Fore  tibia  with  one  posterior  and 
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two  antero-dorsal  bristles;  mid  femur  with  two  to  three  weak  bristles  at  base  on 
antero- ventral  surface  and  five  to  six  longer  bristles  on  postero- ventral;  mid 
tibia  with  three  bristles  on  posterior  surface;  hind  femur  with  two  to  three 
weak  bristles  on  basal  half  of  postero-ventral  surface,  and  a  series  of  bristles 
on  antero- ventral,  the  apical  three  to  five  much  stronger  than  the  others;  hind 
tibia  with  two  antero-ventral  and  two  antero-dorsal  bristles;  the  preapical 
postero-dorsal  bristle  (calcar)  not  noticeably  longer  than  upper  antero-dorsal. 
Wing-veins  except  costa  bare;  costal  thorn  of  moderate  length;  outer  cross- 
vein  slightly  curved;  apical  sections  of  veins  three  and  four  slightly  divergent. 
Length,  6.5  mm. 

Type.— 9 ,  Yosemite  Valley,  California,  May  22,  1908,  [A.  N. 
S.  No.  6193]. 

This  species  belongs  to  the  same  group  as  P.  palpata  Stein,  a 
Euiopean  species,  but  differs  in  color  of  legs,  etc,  I  have  seen  no 
very  closely  allied  North  American  form. 

Phaonia  nigricauda  s{>.  n. 

Mal(  and  Female. — Fulvous,  glos.s3\  Head  blackish  brown,  back  of  head 
grayish  pruinose,  frontal  orbits  and  face  with  whitish  iridescent  pruinescence; 
antennae  and  palpi  brown,  second  joint  of  former  and  base  of  latter  paler. 
Thorax  unmarked.  Abdomen  Avith  apical  half  conspicuously  blackened. 
Legs  fulvous,  tarsi  slightly  infuscated.  Wings  clear,  veins  pale  brown. 
Calyptra  and  halteres  yellow. 

Ala'e. — Ej^es  with  very  short  pul)escence,  separated  at  narrowest  part  of 
frons  by  a  distance  nearly  or  quite  equal  to  width  across  posterior  ocelli; 
antennae  reaching  to  upper  mouth  margin,  third  joint  over  twice  as  long  as 
second;  arista  long  and  slender,  plumose,  the  longest  hairs  about  equal  in 
length  to  width  of  third  antennal  joint;  parafacials  almost  linear  in  profile; 
cheek  about  as  high  as  width  of  third  antennal  joint.  Presutural  acrosti- 
chals  four-rowed,  the  outer  series  on  each  side  strongest;  postsutural  dorso- 
centrals  three;  hj^popleura  bare;  posterior  spiracle  small,  subtriangular. 
Abdomen  elongate,  slighth'  tapered  at  apex,  the  last  two  segments  with 
postmarginal  and  discal  bristles;  fifth  sternite  with  a  deep,  broad,  central  ex- 
cision. Fore  tibia  sometimes  unarmed,  at  times  with  an  anterodorsal  bristle 
near  middle;  mid  femur  with  four  to  five  long  slender  bristles  on  basal  half 
of  postero-ventral  surface;  mid  tibia  with  two  to  four  posterior  bristles;  hind 
femur  with  a  series  of  widely  spaced  bristles  on  antero-ventral  surface,  and 
another,  weaker,  on  basal  half  of  postero-ventral  surface;  hind  tibia  with  one 
to  two  weak  antero-ventral  and  two  stronger  antero-dorsal  bristles;  calcar 
short  and  stout.  Wing-veins  bare;  outer  cross-vein  bent;  apical  sections  of 
veins  three  and  four  sub-parallel. 

Female.- — Eiffers  from  the  male  in  having  the  frons  one-third  as  wide  as 
head,  the  fore  tibia  sometimes  with  an  antero-dorsal  and  a  posterior  bristle, 
and  the  mid  and  hind  femoral  bristles  weaker  and  less  numerous.  Length, 
6  to  7  mm. 
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Type. —  (J^ ;  Redwood  Canon,  Marin  County,  Calif ofiiia,  IMay 
17,  1908,  [A.  N.  S.  No.  6194].  Paratypes.—2d',S  9  ;  topotypical; 
1  9  ,  Berkeley  Hills,  April  20,  1908;  2^^,  1  9  ,  same  locality.  May 
9,  1908;  Icf,  Muir  Woods,  Marin  County,  May,  1908  (F.  E. 
Blaisdell),  all  in  California. 

This  species  bears  a  striking  resemblance  to  Spilogader  fulva 
Bigot,  a  species  recorded  under  another  gcneiic  name  on  a  sub- 
sequent page  of  this  paper  and  which  occurred  along  with  the 
tj^pe  seiies. 

I  know  of  no  closely  allied  North  American  species,  the  gloss}^ 
fulvous  thorax  and  abdomen  readily  separating  it  from  any  species 
known  to  me. 

Phaonia  fuscicauda  sp.  n. 

Male. — Yellowish  testaceous,  slightly  sliiiiiug.  Head  yellow,  occiput  with 
more  than  the  upper  half  gray,  pruinescent;  third  anteiinal  joint  Ijrown  except 
at  base.  Dorsum  of  thorax  slightly  gray  pruinescent  and  with  four  indistinct, 
brown  vittae,  the  submedian  pair  with  dark  sutTusioii  between  them  so  that 
they  appear  almost  like  a  broad  median  vitta.  Abdomen  with  a  medio- 
dorsal  row  of  fuscous  spots,  the  one  on  third  segment  most  distinct,  apex  of 
third  segment  and  whole  of  fourth  fuscous,  the  large  bristles  on  the  last  two 
segments  with  the  base  of  each  surrounded  b}^  a  fuscous  dot.  Legs  yellowish 
testaceous,  tarsi  slightly  darkened.  Wings  clear,  cross-veins  conspicuously, 
but  not  very  broadly,  infuscated.     Calyptra  whitish.     Halteres  yellow. 

Eyes  conspicuously  hairy,  separated  at  narrowest  part  of  frons  by  a  dis- 
tance equal  to  width  of  anterior  ocellus;  antennae  reaching  almost  to  mouth 
margin,  third  joint  narrow,  slightly  dilated  at  apex,  over  two  and  one-half  times 
as  long  as  second;  arista  plumose,  the  longest  hairs  equal  in  length  to  width  of 
third  antennal  joint;  parafacials  in  {)rofile  narrower  than  third  antonnal  joint; 
cheek  slightly  less  than  one-fourth  as  high  as  eye,  marginal  bristles  irregular, 
moderately  strong,  none  upwardly  curved,  a  double  series  of  hairs  above 
bristles;  proboscis  very  stout.  Thorax  with  two  to  three  pairs  of  widely 
placed  presutural  acrostichals  and  about  eight  series  of  hairs  on  same  area; 
postsutural  dorso-centrals  foin-;  sterno-i)leurals  three;  hj-popleura  bare;  poste- 
rior spiracle  large,  subtriangular.  Abdomen  broadly  ovate;  fifth  sternite  with 
a  broad  wedge-shaped  excision.  Fore  tibia  unarmed  at  middle;  mid  femur 
with  nine  to  ten  long  hair-like  bristles  from  base  to  beyond  middle  on  postero- 
dorsal  surface;  mid  tibia  with  two  to  three  posterior  bristles;  hind  femur  with 
a  complete  series  of  rather  short  bristles  on  antero-ventral  surface  and  another 
on  basal  half  of  postero-ventral;  hind  tiljia  with  one  to  three  antero-ventral, 
and  two  antero-dorsal  bristles,  calcar  not  very  long;  outer  cross-vein  at  about 
its  own  length  from  inner;  last  section  of  veins  3  and  4  slightly  di\ergent  at 
apices,  that  of  the  latter  about  three  times  as  long  as  preceding  section. 
Length,  6  mm. 
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Type.—  d' ;  Berkeley  Hills,  California,  April  20,  1908,  [A.  N.  S. 
No.  6195]. 

This  species  bears  a  striking  resemblance  to  the  pale  variety 
of  Aricia  lysinoe  Walker  which  occurs  in  the  west. 

ARICIA  R.-D. 
The  characters  that  are  used  in  the  separation  of  this  genus 
from  others  in  the  key  on  a  previous  page  undoubtedly  Hnk  to- 
gether groups  of  species  that  are  dissimilar  in  habitus  and  which 
are  biologically  distinct,  but  the  further  elucidation  of  the  rela- 
tionships cannot  for  various  reasons  be  undertaken  in  the  present 
paper. 

Aricia  latifrontata  sp.  n. 

Male  and  female. — Black,  shining.  Head  black,  interfrontalia,  face,  and 
cheeks  brownish,  opaque,  slightly  whitish  pruinescent;  ocellar  triangle  shining; 
orbits  subopaque.  Thorax  with  four  black  dorsal  vittae,  the  spaces  between 
these  grayish  pruinose.  Abdomen  with  sparse  whitish  pruinescence  on  dor- 
sum, which  is  most  distinct  when  viewed  from  behind,  forming  a  central 
stripe  and  irregular  patches  on  anterior  angles  and  sides  so  that  each  segment 
appears  to  have  two  large  subcontiguous  irregular  black  spots.  Legs  black. 
Wings  slightly  grayish.     Calyptra  white.     Knobs  of  halteres  yellow. 

Male. — E}'es  bare;  frons  at  vertex  one-fourth  as  wide  as  head,  slightly 
narrowed  at  apex  of  ocellar  triangle  and  widened  anteriorly;  orbits  narrow, 
each  with  six  to  eight  strong  bristles  and  a  number  of  long  bristly  hairs; 
antennae  shorter  than  face,  third  joint  twice  as  long  as  second;  arista  plumose, 
the  longest  hairs  at  least  as  long  as  width  of  third  antennal  joint;  parafacials 
in  profile  a  little  narrower  than  third  antennal  joint,  and  less  than  half  as  wide 
as  height  of  cheek,  the  latter  with  numerous  strong  marginal  bristles  of  irregu- 
lar lengths  and  above  them  a  number  of  short  hairs;  vibrissal  angle  not  sharply 
produced,  vibrissa  very  long  and  strong,  with  a  few  bristly  hairs  above  it; 
proboscis  short  and  stout;  palpi  long,  slender.  Presutural  acrostichals  repre- 
sented by  six  to  eight  series  of  short  setulose  hairs;  postsutural  dorso-centrals 
four  in  number.  Abdomen  elongate,  sHghtly  tapered  apically;  dorsum  with 
strong  bristles  both  on  discs  and  apices  of  segments;  hypopygium  small, 
retracted;  fifth  sternite  with  rounded  post-marginal  excision.  Legs  stout, 
strongly  bristled;  fore  tibia  with  one  posterior  bristle  at  middle;  mid  tibia  with 
two  to  three  anterior,  and  three  to  five  posterior  bristles;  hind  femur  with 
three  to  four  bristles  at  apex  on  postero-ventral  surface,  the  antero-ventral 
surface  with  a  series  of  strong  bristles  from  base  to  apex;  hind  tibia  with  four 
to  six  antero-ventral,  tw^o  antero-dorsal,  and  three  to  five  posterior  bristles, 
the  latter  weaker  than  the  others  and  rarely  passing  beyond  middle  of  tibia, 
none  of  them  representing  the  so-called  "calcar."  Costa  with  short  spinules; 
costal  thorn  longer  than  inner  cross-vein;  outer  cross-vein  curved,  at  more  than 
its  own  length  from  apex  of  fifth  vein;  veins  3  and  4  very  decidedly  divergent 
at  apices. 


J.    R.    MALLOCH  271 

Female. — Differs  from  the  male  in  having  the  frons  over  one-third  tlie 
head-width,  the  bristles  of  tibiae  less  numerous,  those  on  posterior  surface  of 
hind  pail  usuallj'  one  to  three  in  number  and  confined  to  basal  fourth,  and  the 
abdomen  more  conical,  without  any  traces  of  dorsal  spots.   Length,  8  to  9  mm. 

Type. — -cf ;  Beulah,  New  Mexico,  June  28,  1902,  top  of  range, 
[A.  N.  S.  No.  619G].  Paratijpes.—\& ,  29;  topotypical;  IcT, 
Bozeman,  Montana,  June  20,  1906.  [Montana  Exp.  Sta.] ;  1  9  , 
same  locality,  June  12,  1903,  elevation  of  4700  feet,  [Montana 
Exp.  Sta.]. 

The  above  species  differs  from  any  North  American  form  known 
to  me  in  having  a  very  broad  frons  in  the  male  and  in  the  deep 
black  color. 

Aricia  punctata  Stein 

1897.     Aricia  punctata  Stein,  Berl.  Ent.  Zeit.,  .xlii,  182. 

The  collection  contains  one  female  from  Cloudcroft,  New 
Mexico,  June  16. 

Aricia  lucorum  Fallen 

182.3.     Musca  lucorum  Fallen,  Dipt.  Suec,  Muse,  .55. 

One  male,  Yosemite  Valley,  California,  May  22,  1908;  one 
male  and  two  females,  Redwood  Canon,  Marin  County,  Cali- 
fornia, May  17,  1908;  one  male,  Moscow,  Idaho,  June  2,  1908. 

A  widely  distril3uted  species  both  in  North  America  and 
Europe. 

Aricia  brevis  Stein 

1897.     Aricia  brevis  Stein,  Berl.  Ent.  Zeit.,  xlii,  180. 

There  is  one  female  specimen  in  the  collection  whicii  agrees  with 
the  type  specimen  in  the  Hough  collection,  except  that  it  is  smaller. 

Locality;  Beulah,  New  Mexico,  June  28,  1902,  top  of  range. 

Aricia  poeciloptera  sp.  n. 

Fciiialc. — Ijhick,  densely  gray  pruinesc-ent.  Head  black,  ilenselj-  gray 
pruinescent;  when  viewed  from  in  front  there  is  a  silvery  quadrate  spot  visible 
on  parafacials  at  base  of  antennae,  which  when  viewed  from  the  side  becomes 
black;  antennae  black;  palpi  fuscous.  Thorax  with  four  rudimentary  brown 
vittae  on  dorsum.  Abdomen  with  two  jjairs  of  brown  spots  on  dorsum;  the 
larger  bristles  set  in  small  brown  dots.  Legs  black,  apices  of  femora  and 
all  of  tibiae  reddish  yellow.  Wings  clear,  i)()th  cross-veins  broadly  infuscated. 
Calyj)tra  white.     Haltercs  yellow. 
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Frons  slightly  more  than  one-third  the  width  of  head  at  vertex,  broader 
anteriorly;  longest  hairs  bn  arista  equal  to  basal  diameter  of  arista;  cheeks 
one-fourth  as  high  as  eye.  Presutural  acrostichals  weak,  irregularly  four 
rowed;  postsutural  forso-centrals  three;  sternopleurals  2:2.  Fore  tibia  un- 
armed at  middle;  mid  tibia  with  two  to  three  posterior  bristles;  hind  femur 
with  three  to  five  strong  bristles  on  apical  half  of  antero-ventral  surface;  hind 
til)ia  with  two  to  three  weak  antero-ventral  bristles,  and  one  strong  one  at 
middle  on  antero-dorsal  surface.  Costal  thorn  longer  than  inner  cro.ss-vein. 
Length,  5.25  to  6  mm. 

Type.— 9  ;  Cloudcroft,  New  Mexico,  May  21,  1902,  [A.  N.  S. 
No.  6197].     Paratype.—l   9  ,  topotypical,  May  23,  1902. 

Closely  allied  to  ohscurinervis  Stein,  but  that  species  has  one 
to  two  bristles  on  the  fore  tibia,  the  hind  femora  with  a  strong 
bristle  near  middle  of  the  postero- ventral  surface,  and  the  longest 
hairs  of  the  arista  equal  in  length  to  width  of  third  antennal 
joint. 

Aricia  lysinoe  Walker 

1849.     Anthomyia  lyino'e  Walker,  List,  iv,  938. 

I  have  a  large  number  of  specimens  of  this  species  from  many 
localities  in  the  United  States,  and  after  careful  study  of  Stein's 
types  I  have  concluded  that  lysinoe  Walker,  amoeba  Stein,  and 
pubiceps  Stein  are  ail  one  species.  It  is  possible  that  fulviventris 
Bigot  is  also  a  synonym. 

The  species  varies  in  color  from  black,  with  apex  of  scutellum 
fulvous  (pubiceps)  to  entirely  fulvous  (fulviventris?) .  The  abdo- 
men is  pale  at  base  in  amoeba,  type-specimen,  but  along  with  the 
type  are  some  Idaho  specimens  which  have  the  thorax  and  abdo- 
men fulvous  with  one  to  two  pairs  of  fuscous  spots  on  dorsum  of 
abdomen.  This  pale  form  I  have  seen  only  from  the  west,  Idaho 
and  Oregon,  and  there  is  one  specimen  of  it  in  the  present  col- 
lection taken  in  the  Yosemite  ValleA^,  California,  May  22,  1908. 

XENARICIA   gen.  n. 

Generic  characters. — Eyes  bare,  almost  contiguous  above  in 
male,  with  a  flattened  area  above  on  which  the  facets  are  very 
much  enlarged,  about  five  times  as  large  as  those  on  the  lower 
half  of  eye;  eyes  of  female  widely  separated,  the  frontal  chaeto- 
taxy  as  in  Phaonia;  arista  plumose;  proboscis  short  and  stout. 
Prealar  bristle  absent;  hypopleura  bare.  Fifth  abdominal  ster- 
nite  of  male  with  a  very  large,  deep  U-shaped  posterior  excision; 


J.    R.    MALLOCH  273 

genitalia  of  female  without  the  pair  of  long  apically  rounded 
processes  so  noticeable  in  Phaonia  (figs.  1  and  2).     Hind  tibia 
without  bristles  on  the  postero-dorsal  surface. 
Genotype,  Spilogaster  fulvus  Bigot. 

Xenaricia  fulva  Bif^(jt 

1885.     Spilognskr  fulvus  Bigot,  Ann.  Soc.  Ent.  France,  (6),  iv,  289. 

Two  males  and  two  females  with  data  as  follows:  Redwood 
Canon,  Marin  County,  California,  May  17,  1908. 

BUCEPHALOMYIA    son    ii. 

This  genus  is  erected  for  the  reception  of  one  species,  which 
was  originally  described  as  Tetramerinx  femorata  by  the  present 
writer.  From  that  genus  it  may  be  separated  by  the  lack  of 
thorns  at  the  apex  of  the  abdomen  in  the  female,  the  distinctly 
convergent  third  and  fourth  veins  in  both  sexes,  the  third  also 
having  several  bristles  at  base  both  above  and  below. 

I  have  not  seen  the  male  of  Tetramerinx  unica  Stein,  the  geno- 
type, but  the  female  possesses  characters  that  undoubtcMlly  place 
it  in  the  Phaoniinae  and  not  in  Coenosiinae. 

Bucephalomyia  femorata  Malloch 

191.3.     Tetramerinx  femorata  ]\Ialloch,  Proc.  U.  S.  Nat.  Mus.,  xiv,  ()03. 

The  female  of  this  species  has  previously  been  unknown.  It 
differs  from  the  male  in  having  no  comb  of  short  stiff  bristles  at 
1)ase  of  ventral  surface  of  hind  femoi-a. 

Neither  sex  has  any  bristles  on  the  ventral  prothoracic  plate 
between  the  foie  coxae,  a  character  that  separates  the  genus  from 
that  section  of  Limnophora  which  has  the  third  and  fourth  veins 
convergent  apically  and  the  former  with  bristles  at  hase. 

Localit}':  Alamogordo,  New  Mexico,  one  male,  ^lay  3;  one 
female.  May  o;  one  male,  May  6,  1902. 

TETRAMERINX    Horg 

This  genus  is  represented  in  this  collection  by  one  species.  I 
have  only  females  of  the  genotype  before  me,  but  the  specimen  in 
this  collection  is  undoubtedly  different  from  these  ami  is  without 
(piestion  congeneric  with  them. 

Generic  cliaracters. — Frons  slightly  over  one-third  the  head- 
width,  anterior  orl)it:d  bristle  slightly  below  base  of  antennae,  the 
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latter  elongate,  third  joint  more  than  twice  as  long  as  second; 
arista  bare,  much  thickened  on  basal  half;  presutural  acrostichals 
two-rowed;  postsutural  dorso-centrals  four;  sternopleurals  1:2; 
apical  abdominal  segment  in  female  with  four  short,  stout,  cuj'ved 
thorns;  third  vein  bare  at  base. 

Tetramerinx  calif orniensis  sp.  n. 

Female. — Black,  slightly  shining,  densely  gray  pruinescent.  Head  black, 
opaque,  frons,  face,  orbits,  and  cheeks  with  dense,  slightly  brassy  pruinescence; 
antennae,  proboscis  and  palpi  black.  Thorax  with  three  narrow  brown 
vittae,  one  along  bases  of  acrostichals,  the  others  along  bases  of  dorso-centrals, 
the  larger  bristles  on  dorsum  each  set  in  a  brown  dot.  Abdomen  with  an  in- 
terrupted dorso-central  brown  line,  a  similarly  colored  spot  on  each  side  of 
dorsum  of  segments  two  and  three,  and  a  brown  dot  surrounding  base  of  each 
bristle.  Legs  black,  all  of  tibiae  and  apices  of  femora  ferruginous.  Wings 
clear,  veins  brown.     Calyptra  white.     Hal  teres  yellowish. 

Each  orbit  with  four  strong  bristles  and  a  number  of  setulose  hairs,  the 
latter  most  numerous  anteriorly  laterad  of  the  bristles;  cheek  about  twice  as 
high  as  width  of  parafacial  in  profile.  Mid  tibia  with  two  posterior  bristles; 
hind  femur  with  two  strong  bristles  on  antero-ventral  surface  near  apex;  hind 
tibia  with  one  antero-ventral,  one  postero-dorsal,  and  two  antero-dorsal 
bristles.     Venation  similar  to  that  of  iinica  Stein.     Length,  4.5  mm. 

Type.—  9  ;  San  Francisco,  CaUfornia,  May  27,  1908,  (F.  E. 
Blaisdell),  [A.  N.  S.  No.  6198]. 

The  only  other  described  species  which  belongs  to  the  genus  is 
unica  Stein,  which  has  the  abdomen  with  central  stripe  only,  and 
the  legs  black.  The  species  I  described  as  Tetramerinx  brevicornis 
does  not  belong  to  this  genus  but  to  one  of  the  segregates  of 
Limnophora. 

LIMNOPHORA   R.-D. 

There  are  several  species  of  this  genus  in  the  collection,  all  the 
specimens  being  females. 
Limnophora  narona  Walker 
1849.     Anlhomyia  /iarona  Walker,  List,  iv,  945. 

This  species  is  distinguished  from  all  others  known  to  me  from 
North  America,  except  discreta  Stein,  by  the  convergence  of  the 
third  and  fouith  veins  at  their  apices,  and  the  presence  of  bristles 
on  base  of  third  vein  and  on  the  plate  on  venter  of  prothorax  be- 
tween the  fore  coxae.  These  characters  in  my  opinion  justify 
the  generic  separation  of  the  species  possessmg  them  from  the 
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others  in  Limn  phora,  \n\{  the  exact  status  of  the  latter  is  un- 
certain, the  genotj^pe  being  an  unrecognized  European  species. 
Several  generic  names  have  been  used  by  authors  for  sections  of 
Lmmophora,  but  careful  work  will  be  necessary  to  establish  the 
validity  of  any  of  these.  The  absence  or  presence  of  the  prealar 
bristle  is  quite  unreliable  as  a  distinguishing  character  for  this 
and  allied  genera. 

Localities:  twelve  specimens,  Berkeley  Hills,  Alameda  County, 
Cahfornia,  April  11  and  20,  1908;  six  specimens,  Yosemite  Valley, 
Cahfornia,  May  22,  1908;  one  specimen,  HighroUs,  New  Mexico, 
May  31,  1902. 

Limnophora  discreta  Stein 

1897.     Li»in()/>li<rra  discreta  Stein.  Berl.  Ent.  Zcit.,  xlii,  204. 

This  species  can  be  distinguished  from  the  preceding  one  by 
the  much  less  distinct  forward  curvature  of  the  fourth  vein. 

One  female  in  poor  condition,  Redwood  Canon,  California, 
May  17,  1908. 

Limnophora  aequifrons  Stein 

1S97.     Li/unuphurd  nequifrons  Stein,  Berl.  Ent.  Zeit.,  xlii,  205. 

The  female  of  this  species  is  distinguished  from  any  so  far 
described  from  North  America  by  the  very  narrow  frons,  which  at 
vertex  is  much  less  than  one-third  the  head-width. 

Four  females:  Berkeley  Hills,  z\lameda  County,  California, 
April  20,  1908;  Redwood  Canon,  Marin  County,  California,  May 
17,  1908;  Alamogordo,  New  Mexico,  May  8,  1902;  and  Troy, 
Idaho,  May  31,  1908. 

Limnophora  surda  Zetterstedt 

1S45.     Aricid  surda  Zetterstedt,  Dipt.  Scand.,  iv,  1476. 

Four  females  are  in  collection  with  data  as  follows:  two  speci- 
mens. Redwood  Canon,  Marin  County,  Cahfornia,  Maj'  17, 
1908;  one  specimen,  Beulah,  New  Mexico,  top  of  Las  Vegas 
range,  June  28,  1902;  one  specimen,  Moscow,  Idaho,  June  2, 
1908. 

TRICHOPTICUS    Kondani 

There  is  only  one  specimen  of  this  genus  in  the  collection,  a 
female,  which  differs  so  strikingly  from  any  other  known  to  me 
from  this  country  that  I  have  no  hesitation  in  describing  it  as 
new. 
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Trichopticus  maculiTentris  .s]3.  n. 

Female — Black,  slightly  shining,  with  dense  yellowish  brown  pruinescence. 
Head  entirely  black,  the  interfrontalia  velvety  black  when  seen  from  behind. 
Thorax  with  a  blackish  vitta  on  each  side  between  acrostichals  and  dorso- 
centrals  on  anterior  half  of  dorsum.  Abdomen  with  a  pair  of  rounded,  widely 
separated  black  spots  on  dorsum  of  segments  two  and  three,  and  a  much  less 
distinct  dorso-central  stripe  or  series  of  spots  on  all  segments.  Legs  black. 
Wings  clear.     CaljTJtra  and  halteres  orange  yellow. 

Eyes  bare,  separated  by  over  one-third  the  width  of  head;  ocellar  triangle 
not  carried  to  middle  of  frons;  orbits  one  fourth  as  wide  as  interfrontalia,  each 
with  four  bristles,  the  lower  one  strongest,  the  one  above  it  directed  forward, 
no  hairs  on  orbits;  cruciate  bristles  moderately  strong;  antennae  stout,  shorter ' 
than  face,  third  joint  nearly  three  times  as  long  as  second;  arista  with  distinct 
pubescence;  parafacials  not  visible  in  profile;  cheek  about  one-eighth  as  high 
as  eye.  Presutural  acrostichals  strong,  three  pairs,  with  interspersed  hairs; 
post-sutural  dorso-centrals  three,  the  anterior  one  weak,  probably  sometimes 
duplicated;  sternopleurals  1:  1.  Fore  tibia  unarmed  at  middle;  mid  femur 
with  one  strong  bristle  at  middle  on  anterior  side;  mid  tibia  with  one  posterior 
bristle;  hind  femur  with  three  to  four  short  bristles  on  apical  third  of  antero- 
ventral  surface;  hind  tibia  with  two  to  three  weak,  short  bristles  on  antero- 
ventral  surface;  preapical  dorsal  bristle  rather  far  from  apex.  Third  and 
fourth  veins  slightly  convergent  at  apices;  outer  cross-vein  slightly  curved; 
lower  calypter  very  little  larger  than  the  upper.     Length,  3.75  mm. 

Type.— 9  ;  Troy,  Idaho,  May  31,  1908,  [A.  N.  S.  No.  6199]. 

This  species  differs  from  all  others  known  to  me  in  having  no 
strong  bristles  on  postero-dorsal  surface  of  hind  tibia,  and  in  hav- 
ing the  dorsum  of  the  abdomen  with  paired  spots.  It  bears  a 
strong  resemblance  to  species  of  the  genus  Hydrotaea  in  thoracic 
chaetotaxy,  but  no  species  of  the  Hydrotaeinae  has  the  bristles 
on  apex  of  hind  coxae  above,  as  in  this  species. 

POGONOMYIA   Pokorny 

Recently  a  revision  of  this  genus  by  Dr.  J.  M.  Aldrich  appeared 
in  Entomological  News.^     The  definition  of  the  genus  given  in 

3 1918,  p.  179. 

that  paper  is,  though  vague,  as  good  as  any  previously  pubhshed, 
but  does  not,  mention  the  characters  cited  in  the  key  to  genera 
given  on  a  preceding  page  of  the  present  paper.  A  summary  of 
the  generic  characters  is  as  follows:  Eyes  bare,  narrowly  separated 
in  the  male,  widely  separated  in  the  female,  orbits  bristled  on 
their  entire  length  in  both  sexes,  loicer  supraorbital  in  female 
directed  forward;  parafacials  broad  in  profile,  sometimes  as  broad  as 
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height  of  cheek,  the  latter  with  a  broad,  anteriorly  rounded  area 
which  is  covered  with  closely  placed  upwardly  directed  bristly 
hairs.  Prealar  bristle  strong;  lower  calypter  not  twice  as  large  as 
upper.  Abdomen  subcylindrical;  fifth  sternite  almost  transverse 
at  apex;  in  female  the  abdomen  is  pointed  at  apex  and  the  last 
segment  has  two  moderately  long,  apically  rounded  processes 
which  are  armed  with  weak  hairs.  Fore  tarsi  in  both  sexes  ivitfwut 
long,  fine,  isolated  sensory  hairs,  in  female  with  very  noticeable,  erect, 
stiff  hairs  vertrally,  those  at  apices  of  joints  longer  than  the  others; 
hind  tibia  with  several  long  strong  bristles  on  postero-dorsal  sur- 
face; hind  coxae  bare  at  apex  above. 

The  subgenus  Pogonomyia  Pokorny  is  separable  from  Neopo- 
gonomyia  S.  and  D.,  as  shown  in  the  key  to  the  males  presented 
herewith. 

The  most  closely  allied  genus  is  Drymeia  R,-D.,  which  has  the 
apical  labellae  of  the  proboscis  elongated,  sharp  at  apex,  and  re- 
curved. This  genus  has  been  reported  from  North  America  ])ut 
I  have  seen  only  European  specimens. 

Key  to  Species 
Males 

1.  Mid  tibia  with  one  or  more  bristles  on  antero-ventral  and  always  several 

on  the  anterior  surface;  basal  joint  of  hind  tarsi  with  an  outstanding 
ventral  bristle  near  base;  arista  with  very  shoit  i  ubescence  (Pogonoinijia 

sens,  .str.) 3 

Mid  tibia  witliout  liri^tles  on  antero-ventral  surface,  rarely  with  l)ristles 
on  anterior  or  antero-dorsal  surface  only;  basal  joint  of  hind  tarsi 
without  an  outstanding  ventral  bristle  near  base;  arista  with  the 
})ubescence  usually  as  long  as  basal  (liain(>ter  of  arista  {Ntopogononiyia 
S.  and  D.) 4 

2.  Thorax  with  four  pairs  of  postsutural  dorso-central  l)ristl('s. 

alpicola  Kondani 
Thorax  with  three  pairs  of  postsutural  donso-central  i)ristles 2 

3.  Eyes  separated  by  a  distance  greater  than  width  across  posterior  ocelli; 

spines  on  ventral  surface  of  mid  metatarsus  longer  than  diameter 
of  metatarsus,  metatarsus  thickened;  antoro-  and  postero-\-entraI 
surfaces  of  mid  tibia  each  with  seven  to  ten  bristles. 

spinitarsus  Aldrich 
Eyes  separated  i)y  a  distance  distinctly  less  than  width  across  posterior 
ocelli;  spines  on  ventral  surface  of  mid  metatarsus  not  as  long  as  diam- 
eter of  metatarsus,  metatarsus  slender;  antero-ventral  surface  of  mid 
til)ia  with  one  to  two  bristles,  postc^ro-ventral  surface  with  four  to  five. 

alpicola  Hondani 
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4.  Hind  tibia  with  a  series  of  short  bristles  of  almost  equal  length  upon  an- 

tero-dorsal  surface,  none  of  which  are  distinctly  longer  than  diameter 
of  tibia;  abdomen  almost  cylindrical,  with  a  slender  dorso-central 
black  line;  wings  yellowish,  the  veins  scarcely  darker  than  the  mem- 
brane   nitens  Stein 

Hind  tibia  with  a  series  of  bristles  of  irregular  lengths,  the  longest  very 
much  longer  than  the  diameter  of  the  tibia;  wings  subhyaline  or  sub- 
fuscous,  the  veins  black  or  dark  brown 5 

5.  Mid  femur  with  a  few  bristly  hairs  on  apical  third  of  antero-ventral  and 

postero-ventral  surfaces,  none  of  which  exceed  in  length  the  diameter 
of  the  femur;  hind  tibia  transverse  at  apex,  not  with  a  short  blunt  protu- 
berance on  ventral  surface similis  sp.  n. 

Mid  femur  with  a  number  of  bristles  on  apical  third  of  antero-ventral 
and  postero-ventral  surfaces,  several  of  which  greatly  exceed  in  length 
the  diameter  of  the  femur;  hind  tibia  with  a  short  blunt  protuberance 
at  apex  on  ventral  surface 6 

6.  Postero-ventral  surface  of  mid  femur  with  five  to  seven  long  slender 

bristles  on  apical  half,  the  longest  of  which  is  at  least  twice  as  long 
as  diameter  of  the  femur,  Imsal  half  of  same  surface  with  minute  hairs; 
antero-ventral  surface  with  long  bristles  on  apical  three-fourths  of  its 
length;  dorsum  of  abdomen  pruinescent  and  with  poorly  defined  black 

central  stripe;  wings  hyaline  except  at  base minor  sp.  n. 

Mid  femur  with  long  bristly  hairs  in  a  rather  closely  placed  series  from 
base  to  near  apex  on  postero-dorsal  surface,  those  on  basal  half  much 
longer  than  those  on.  apical  half;  antero-ventral  surface  with  four  to 
five  long,  strong  bristles  on  apical  two-fifths;  dorsum  of  abdomen  not 
distincth-  pruinescent;  wings  infuscated,  very  noticeably  so  at  base. 

aldrichi  sp.  n. 

Females 

1.  Mid  tibia  wuth  one  or  more  antero-ventral  bristles 2 

Mid  tibia  without  antero-ventral  bristles 6 

2.  Thorax  with  four  pairs  of  postsutural  dorso-central  bristles 3 

Thorax  with  three  pairs  of  postsutural  dorso-central  bristles 4 

3.  Wings  yellowish  at  base,  the  veins  conspicuously  so  except  at  extreme 

base;  pteropleura  with  one  to  two  long  erect  hairs. 

A  relic  species  not  included 

Wings  fuscous  at  base,  the  veins  entirely  black  or  fuscous;  pteropleura 

bare alpicola   Rondani 

4.  Mid  femur  without  a  continuous  series  of  bristles  on  antero-  and  postero- 

ventral  surfaces;  arista  with  short  hairs,  the  longest  of  which  is  equal 
in  length  to  the  basal  diameter  of  the  arista;  frons  over  one-third  as 

wide  as  head latifrons  sp.  n. 

Mid  femur  with  a  continuous  series  of  bristles  on  antero-ventral  surface 
and  another,  weaker,  on  the  postero-ventral;  arista  with  very  short 
pubescence 5 
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5.  Mid  metatarsus  about  ton  times  as  long  as  its  greatest  diameter,   the 

ventral  bristles  nearly  erect,  and  almost  as  long  as  the  diameter  of  the 

metatarsus spinitarsis  Aldrich 

Mid  metatarsus  about  eight  times  as  long  as  its  greatest  diameter,  the 
ventral  hairs  directed  apicad,  not  near  as  long  as  diam(»ter  of  meta- 
tarsus   alpicola  Rondani 

6.  Wings  including  the  veins  conspicuously  yellow;   mid  femur  with  one 

short  bristle  near  base  and  three  to  four  near  apex  on  antero-ventral 

surface nitens  Stein 

AMngs  hyaline  or  slightly  smoky,  the  veins  sometimes  yellowish 7 

7.  Mid  femur  with  one  to  two  strong  bristles  beyond  middle  on    antero- 

ventral  surface,  which  are  distinctly  stronger  than  any  that  may  be 
present  near  base  of  same  surface;  api('al  joint  of  fore  tarsi  as  wide  as 

the  preapical  at  its  apex minor  sp.  n. 

Mid  femur  with  a  bristle  near  base  on  antero-ventral  surface,  which  is 
at  least  as  strong  as  those  near  apex  of  same  surface,  the  latter  usually 
closely  placed;  apical  joint  of  fore  tarsi  distinctly  broader  than  pre- 
apical   8 

8.  Apical  join.t  of  fore  tarsi  but  little  dilated;  mid  femur  with  one  to  two 

weak  bristles  near  base  on  antero-ventral  surface,   and  four  to  five 

at  apex  which  are  nearly  equal  in  length similis  sp.  n. 

Apical  joint  of  fore  tarsi  much  dilated;  mid  femur  with  one  to  two  very 
strong  bristles  near  base  and  one  to  three  much  weaker  bristles  near 
apex  on  antero-ventral  surface aldrichi  sp.  n 

Pogonomyia  alpicola  Rondani 

1S77.     Pogonomyia  alpicola  Rondani,  Dipt.  Ital.  Prod.,  vi,  32. 

This  species  varies  in  the  chaetotaxy  of  the  thorax,  having 
three  or  four  pairs  of  postsutural  dorso-central  bristles,  differing 
in  this  respect  from  most  species  of  the  subfamily  in  which  the 
number  of  these  bristles  is  usually  very  constant. 

There  are  thirteen  specimens  in  this  collection  which  agree  so 
well  with  some  examples  of  alpicola  which  I  have  from  Europe 
that  I  have  no  hesitation  in  accepting  them  as  that  species. 

Locality:  Beidali,  New  Mexico,  June  28,  1902,  top  of  range. 
Three  males,  ten  females. 

Pogonomyia  similis  sp.  n. 

This  and  the  following  three  species  belong,  which  nitens,  Stein, 
to  Neopogonomyia,  all  four  l)eing  sui)mitte(l  to  me  under  the  name 
aterrima  v.  d.  Wulp  l)y  Dr.  Aldrich,  and  included  in  his  paper  as 
such.  In  the  paper  i-eferred  to  is  given  a  very  full  description  of 
the  principal  characters  of  llu^  tluoe  species,  including  the  color 
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and  general  chaetotaxy,  with  the  exception  of  the  mid  femora  and 
the  form  of  the  apex  of  the  hind  tibiae,  which  were  overlooked  by 
Aldrich.  The  distinctions  of  value  in  separating  the  species  are 
listed  in  the  keys  on  a  preceding  page  and  are  constant  throughout 
a  long  series  of  specimens. 

I  have  refused  to  recognize  the  specific  name  aienima  as  ap- 
plicable to  any  of  the  species  before  me,  because  I  do  not  know 
to  which  of  the  three  it  may  be  applied,  if  it  can  be  appHed  to 
any.  These  mountain  forms  are  not  very  widely  distributed  as 
a  general  rule  and  I  prefer  to  consider  the  species  all  distinct 
from  aterrima,  which  was  described  from  Mexico,  until  the  type 
specimen  of  that  species  can  be  more  fully  described. 

Similis  is  rather  larger  than  minor,  equalling  aldrichi  in  size, 
but  is  not  so  robust  as  the  latter.  The  mid  femora  in  the  male 
is  more  robust  than  in  either  of  these  species  and  is  not  ap- 
preciably curved,  and  in  addition  to  the  difference  in  chaetotaxy 
of  this  pair  of  legs  the  apex  of  the  hind  tibia  is  transverse,  without 
a  slight  but  distinct  protuberance  on  ventral  surface. 

The  females  of  all  three  species  are  very  similar  but  may  be 
separated  by  the  characters  cited  in  the  key.  Length,  4.5  to  5.5 
mm. 

Type. —  cf ;  Beulah,  New  Mexico,  top  of  range,  June  28,  1902, 
[A.  N.  S.  No.  6200].  Paratypes.—Q  o",  5  9,  topotypical;  19, 
Claremont,  California,  [Illinois];  1  cf ,  Tennessee  Pass,  Colorado, 
July  25,  1917,  (Aldrich),  [Illinois];  1  d',  John  Smith  Ranch, 
Colorado,  July  3,  1913,  [U.  S.  Biol.  Surv.];  Bozeman,  Montana, 
June  20,  1906;  3  d',  1  9  ,  same  locality,  July  3,  1902;  1  9 ,  same 
locality,  July  7,  1902;  1  9  ,  same  locality,  May  30,  1916,  [all 
Montana  Exp.  Sta.] ;  1  9  ,  Gallatin  Mountains,  Montana,  6000 
feet  alt.,  June  1,  1914,  [Montana  Exp.  Sta.]. 

I  have  before  me  one  male  and  two  females  taken  in  Newfound- 
land, which  either  belong  to  this  species  or  to  one  very  closely 
allied  to  it. 

Pogonomyia  xninor  sp.  n. 

This  species  averages  smaller  (3.5  to  4.5  mm.)  than  the  other 
two  and  appears  to  be  the  commonest  Colorado  and  New  Mexico 
form. 

For  characters  see  notes  and  keys  under  previous  species. 
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Tijpe. — d' ;  Beulah,  New  Alexico,  top  of  range,  June  28,  1902, 
[A.  N.  S.  No.  6201].  Paratypes.— 28  cT,  18  9  ,  topotypical;  1  cf , 
1  9  ,  Tennessee  Pass,  Colorado,  July  25,  1917,  (Aldrich),  [Illinois]; 
3  9  ,  Grant,  Colorado,  July  13;  1  9  ,  same  locality,  July  19;  6  9  , 
same  locality,  July  21,  [all  U.  S.  Biol.  Surv.];  1  d",  1  9,  John 
Smith  Ranger  Ranch,  Colorado,  July  3,  1913,  [U.  S.  Biol.  Surv.]; 
1  cf ,  Farewell  Creek,  Saskatchewan,  Canada,  [Illinois]. 
Pogonomyia  aldrlchi  sp.  n. 

An  intensely  black  species  which  is  moi'c  robust  than  sitnilis  and 
lacks  the  distinct  pruinescence  on  the  abdomen  which  is  more  or 
less  conspicuous  in  minor  and  cjuite  evident  in  similis.  The  chae- 
totaxy  of  the  mid  femora  in  both  sexes  serves  to  separate  aldrichi 
from  the  other  two.     Length,  5.5  to  6.5  mm. 

Type.—  d';  Moscow,  Idaho,  May  22,  1913,  (Aldrich),  [Illinois]. 
Pogonomyia  latifrons  sj).  n. 

Female. — Similar  to  the  other  species  in  color. 

Differs  from  alpicola  in  having  the  arista  more  distinctly  hairy, 
and  from  the  species  with  hairy  arista  in  having  a  strong  bristle 
on  antero-ventral  surface  of  mid  tibia  as  well  as  a  much  broader 
frons,  the  distance  from  anterior  ocellus  to  base  of  antennae 
about  equal  to  width  of  frons  at  anterior  margin.  The  mid 
femur  has  one  strong  bristle  near  base  of  antero-ventral  surface. 
Length,  4.5  mm. 

Type.— 9  ;  Tennessee  Pass,  Colorado,  July  24,  1917,  (Aldrich), 
[Illinois]. 

Subfamily  Coenosiixae 
The  characters  wliich  distinguish  this  family  from  Phaoniinae 
are  very  few.  In  fact  several  genera  that  have  been  at  various 
times  placed  in  Cocnosiinae  are  now  considered  as  part  of  Phaoni- 
inae, leaving  in  the  former  only  Schoenomyza,  Coenosia,  Macror- 
chis,  Allognotha,  Hopologaster  and  Caricea  of  the  North  American 
fauna.  Dexiopsis  has  been  recorded  from  North  America,  but  I 
consider  the  species  so  recorded  docs  not  belong  to  that  genus. 

ALLOGNOTHA    P(jkorny 

This  genus  previously  has  not  been  recorded  from  North  Amer- 
ica. I  have  before  me  specimens  of  the  genotype,  agromyzina 
Zettcrstedt,  which  differs  structurally  from  the  species  before  me 
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in  having  the  antennae  much  longer  and  the  third  joint  acute  at 
apex  on  upper  side.  The  European  species  is  entirely  black, 
whereas  the  new  one  is  testaceous. 

From  all  other  genera  in  Coenosiinae  Allognotha  may  be  sep- 
arated by  the  discontinuance  of  costa  at  apex  of  third  vein. 

Allognotha  semivitta  sp.  n. 

Ma'e  and  Female. — Yellowish  testaceous,  opaque.  Head  paler  than  rest 
of  body,  the  face  nearly  white;  center  portion  of  occiput  grayish.  Thorax 
sometimes  entirely  yellow,  but  normally  with  graj-  or  fuscous  markings  as 
follows:  Dorsum  with  four  vittae,  the  outer  pair  ver}'  short,  not  extending 
cephalad  of  the  suture,  the  median  pair  extending  from  anterior  margin  to 
penultimate  pair  of  dorso-centrals,  postnotum  with  center  broadly  dark, 
mesopleura,  stemopleura  and  hypopleura  each  with  a  large  dark  spot.  Legs 
entirely  testaceous,     "\^'ings  clear,  veins  yellow. 

Frons  slightly  less  than  one-third  the  width  of  liead,  rounded  in  profile; 
ocellar  bristles  very  strong;  orbitals  three  to  four,  antennae  short,  not  extend- 
ing much  below  middle  of  face;  eyes  decidedly  divergent  below;  face  vertical; 
parafacials  distinct  in  jirofile,  of  equal  width  throughout  their  length;  vibrissae 
strong;  mouth  margin  with  six  to  nine  strong  black  bristles;  arista  with 
short  hairs.  Presutural  acrostichals  irregularly  two-rowed;  scutellum  with 
four  strong  bristles.  Legs  with  bristles  arranged  as  in  normal  Coenosia  species, 
but  rather  shorter  and  stouter.  Hypopygium  small;  fifth  sternite  with  a  deep 
central  incision,  dividing  the  segment  into  two  long  processes.  Veins  3  and  4 
distinctl}^  divergent  at  apices.     Length,  3  to  4.5  mm. 

Type. —  cf ;  Meredosia,  Illinois,  August  19,  1917,  [Illinois]. 
Paratypes.—2  9  ,  topotypical.  May  29;  2  a^,  1  9  ,  Havana,  Illi- 
nois, August  30  to  31;  1   9  ,  labelled  ''N.  111." 

The  specimens  with  the  exception  of  the  last  one  were  taken 
by  IMr.  C.  A.  Hart  and  the  writer  in  1917.  while  collecting  in  the 
sand  regions  at  the  two  places  named. 

The  species  bears  a  strong  resemblance  to  Coenosia  modesta 
Loew,  which  is,  however,  a  true  Coenosia. 

The  type  is  in  the  collection  of  the  State  Natural  History  Sur- 
vey  of  Illinois,  and  a  paratype  is  deposited  in  the  Academj^  of 
Natural  Sciences  of  Philadelphia. 

Coenosia  fraterna  sp.  n. 

Male  and  Female. — Black,  shghtly  shining.  Head  black,  frons,  face, 
cheeks,  and  apex  of  second  antennal  joint  whitish  gray  pruinose;  antennae, 
proboscis  and  palpi  black.  Thorax  whitish  pruinescent,  with  three  faint 
brown  vittae.  Abdomen  colored  as  thorax,  with  a  pair  of  brown  spots  on 
dorsum  of  segments  two,  three  and  four.  Legs  black,  bases  of  tibia  reddish, 
more  broadh'  so  in  female.  Wings  clear.  Cah-ptra  white.  Halteres  yellow- 
ish. 
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Frons  distinctly  longer  than  broad,  parallol-sided;  each  orbit  with  three 
long  bristles  and  a  weak  hair  between  the  forward  pair;  antennae  not  as  long 
as  face,  third  joint  slender,  twice  as  long  as  second,  sharply  angulate  at  apex 
on  upper  side;  arista  pubescent;  face  vertical  in  profile,  the  orbits  narrow,  but 
distinct  on  their  whole  length  in  profile;  cheek  not  twice  as  high  as  width  of 
parafacial  (orbit)  in  profile,  margin  with  a  series  of  long  hairs,  vibrissal  angle 
not  elevated;  vibrissa  long,  one  bristle  above  it.  Presutural  acrostichals  weak, 
two-rowed.  Abdomen  rather  short,  subcylindrical,  all  segments  with  discal 
bristles  in  transverse  series,  those  on  segments  three  and  four  very  long;  fifth 
sternite  with  lateral  processes  short,  somewhat  angulate  at  apices.  Fore 
tibia  with  one  posterior  median  bristle;  mid  tibia  with  two  bristles  at  same 
distance  from  base,  one  antero-dorsal  and  one  postero-dorsal;  mid  femora 
with  a  few  widely  placed  bristles  on  postero-A^entral  surface;  hind  femur  with 
long  wideh'  placed  bristles  on  antero-and  postero-ventral  surfaces;  hind  tibia 
with  two  bristles,  one  antero-dorsal  and  one  antero-ventral,  the  latter  much 
nearer  to  apex  than  the  former.  Wing  venation  similar  to  that  of  tibialis 
Stein  but  the  sixth  vein  is  shorter,  almost  absent,  and  the  apex  of  wing  is 
not  pointed  as  in  that  species,  so  that  the  apices  of  veins  3  and  4  are  almost 
in  vertical  line,  whereas  in  tibialis  the  third  vein  is  almost  in  extreme  apex, 
while  the  fourth  is  much  caudad  of  it.     Length,  2.75  to  3.5  mm. 

Type. —  cf ;  Milbrae,  San  Mateo  County,  California,  March  20, 
1908,  [A.  N.  S.  No.  6202].  Paratypes.—7  9,  Highrolls,  New 
Mexico,  June  2  and  10,  1902;  Berkelc.v  Hills,  California,  March 
14,  1908;  Tro3\  Idaho,  May  31,  1908;  Beulah,  New  Mexico,  June 
28,  1902;  Bhtzen  River,  Oregon,  July  6,  190G,  [Illinois]. 

There  are  also  before  me  fifteen  female  specimens  from  the 
collection  of  the  United  States  Bureau  of  Biological  Survey  taken 
at  Grant,  and  John  Smith  Ranger  Ranch,  Colorado,  July  3  and 
20  to  21  and  August  20. 

The  foregoing  species  very  closely  resembles  tibialis  Stein  in 
color,  but  differs  in  having  the  third  antennal  joint  slender,  the 
parafacials  distinct  in  profik^  and  th(>  mid  ti])ial  bristles  at  same 
distance  from  l)ase. 

Coenosia  ovata  Stein 

1897.     Coenosia  ovala  Stein,  Bcrl.  Ent.  Zeit.,  .xlii,  263. 

In  the  original  description  of  this  species  Stein  makes  no  men- 
tion of  the  peculiar  lobe-like  protuberance  of  the  anal  angle  of 
the  wing  in  the  male  of  this  species,  which  at  once  separates  it 
from  any  so  far  recorded  from  North  America. 

There  arc  three  specimens  in  the  collection  before  me  from  the 
following  localiti(>s:  one  male,  Highrolls,  New  Mexico,  June  11, 
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1902;  one  female,   same  locality,   May  31,    1902;  one  female, 
Alamogordo,  New  Mexico,  May  8,  1902. 

Coenosia  basalis  Stein 

1897.     Dexiopsis  basalis  Stein,  Berl.  Ent.  Zeit.,  xlii,  259. 

This  species  was  originally  described  by  Stein  as  a  Dexiopsis, 
but  it  does  not  belong  to  that  genus,  having  but  one  pair  of  pre- 
sutural  dorso-centrals,  the  hypopygium  very  small,  and  the  sixth 
vein  not  longer  than  in  normal  Coenosia  species. 

If  I  am  correct  in  my  interpretation  of  the  limits  of  the  species 
it  is  quite  variable  in  color,  the  palpi  and  front  coxae  being  some- 
times entirely  dark,  and  varying  to  entirely  pale,  while  the  mid 
and  hind  femora  are  usually  conspicuously  blackened  at  apices 
and  vary  to  entirely  3'ellow.  The  abdomen  is  sometimes  con- 
spicuousl}^  3^ellow  at  base,  but  in  the  specimens  from  New  Mexico 
the  color  is  entirely  gray  and  the  lateral  spots  on  dorsum  are 
absent.  There  is  a  constancy  in  chaetotaxy,  and  other  charac- 
ters, that  forces  me  to  the  conclusion  that  I  have  before  me  not 
several  species,  but  one  which  is  variable  in  color. 

From  other  species  in  the  genus,  hasalis  maybe  readily  separated 
by  the  presence  of  a  long  postero-dorsal  bristle  at  middle  on  hind 
tibia,  and  by  the  rather  short  stout  abdomen,  which  has  usually  a 
central  vitta  and  paired  spots  on  dorsum,  while  the  fifth  sternite 
is  short,  with  a  shallow  central  incision  and  is  normally  almost 
entirely  hidden. 

Localities:  Alamogordo,  New  Mexico,  April  8  and  22,  and  May 
3,  1902;  Cloudcroft,  New  Mexico,  June  18,  1902,  two  males, 
two  females. 

Coenosia  setigera  sp.  n. 

Male. — Black,  denseh'  pruinescent.  Head  black,  interfrontalia  opaque 
black,  ocellar  triangle  and  orbits  brownish  gray  pruinose,  face,  facial  orbits, 
and  cheeks  with  white  pruinescence;  antennae  black;  palpi  brown.  Thorax 
slightly  shining,  without  vittae.  Al)domen  with  a  pair  of  faint  brown  ppots 
on  dorsum  of  segments  two,  three  and  four  which  are  very  large,  and  con- 
tiguous or  almost  so  centrally,  so  that  the  dorsum  appears  to  have  a  broad 
broAvn  central  vitta  posteriorly;  fifth  sternite  and  hypopygium  black.  Legs 
j^ellow,  mid  and  hind  coxae  grayish,  tarsi  black.  Wings  clear,  veins  dark 
brown.     Cah'ptra  white.     Halteres  yellow. 

Frons  almost  twice  as  long  as  wide  and  nearly  one-third  the  \^idth  of  head; 
ocellar  triangle  short,  not  extending  to  middle  of  frons;  orbits  narrow,  about  one- 
fourth  as  wide  as  interfrontalia,  the  bristles  very  long,  four  in  mmber,  with 
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one  to  two  interspersed  long  hairs;  antennae  shorter  than  face,  third  joint  not 
over  twice  as  long  as  second,  slightly  angulate  at  apex  on  upper  side;  arista 
slender,  with  distinct  pubescence;  parafacial  distinct  in  profile,  slightly  nar- 
rower than  third  antennal  joint,  and  half  as  wide  as  height  of  cheek,  the 
latter  with  five  to  six  long  marginal  hairs,  a  very  long  vibrissa  and  one  bristly 
hair  a]jo\-e  the  latter.  Presutural  acrostichals  two-rowed,  sparse;  bristles  of 
thorax  much  longer  than  those  of  abdomen.  Fifth  abdominal  sternite  with  a 
shallow,  rounded  posterior  excision;  hypopygium  small.  Legs  slender;  fore 
tibia  with  one  posterior  bristle;  mid  femur  with  three  to  four  anterior  and  pos- 
tero-ventral  bristles  on  basal  half;  mid  tibia  with  the  usual  two  bristles  at 
nearly  the  same  height;  hind  femur  with  four  very  long,  widely  spaced  bristles 
on  antero-ventral  surface,  between  which  there  are  much  shorter  setulose 
hairs;  hind  tibia  with  one  comparatively  short  antero-ventral  bristle,  the  an- 
tero-dorsal  bristle  and  the  preapical  dorsal  one-half  as  long  as  tibia  and  very 
slender.  Inner  cross-vein  at  four-sevenths  from  base  of  discal  cell;  last  sec- 
tion of  fourth  vein  twice  as  long  as  preceding  section ;  apices  of  third  and  fourth 
veins  almost  in  vertical  line.     Length,  2.75  mm. 

Type. —  cf ;  Beulah,  New  Mexico,  top  of  range,  June  28,  1902, 
[A.  N.  S.  No.  6203]. 

This  species  resembles  flavicoxa  Stein  in  general  appearance, 
but  that  species  differs  in  coloration  of  legs,  bristling  of  liind 
femora  and  tibiae,  and  in  venation. 

Coenosia  argentata  Cocjuillett? 

1904.     Coenosia  argentnta  Cociuillett,  Invert.  Pac,  i,  33. 

A  female  in  very  poor  condition  agrees  fairly  well  with  males 
of  this  species  before  me,  but  has  the  legs  paler,  and  the  bristles 
shorter.     I  refer  the  specimen  here  with  some  doubt.^ 

Locality;  San  Francisco,  California,  August  7,  (F.  E.  Blais- 
dell),  1908. 

Coenosia  lata  ^\'alker 

1853.     Coenosia  lata  \\'alker.  Dipt.  Saund.,  368. 

One  female,   Cloudcroft,   New   Mexico,   June   16,    1902;   one 
female,  San  Francisco,  California,  August  7,  (F.  E.  Blaisdell), 
1908. 
Coenosia  sp?. 

One  female  in  very  poor  condition;  ma}'  possibly  be  an  imma- 
ture example  oi  fraterna  sp.  n. 

Locality;  Mesa  Grande,  Sonoma  County,  California,  (J.  P. 
Baumberger),  June,  1908. 

'Since  writing  the  above  I  have  received  two  male  specimens  of  arqcniala, 
taken  at  San  Francisco,  California,  March  30,  1909,  which  are  now  in  the 
Academy  collection.  These  agree  very  closely  with  the  female  referred  to 
above. 
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Macrorchis  majuscula  (Coquillett) 

1904.     Coenosia  majuscula  Coquillett,  Invert.  Pac,  i,  34. 

There  is  one  female  of  this  species  in  the  collection. 

Locality;  San  Francisco,  California,  August  7,  1908,  (F.  E. 
Blaisdell). 

The  only  other  species  of  this  genus  which  I  have  seen  from 
North  America  is  antica  Walker  (insignis  Stein).  The  latter 
differs  from  Coquillett's  species  in  having  but  one  pair  of  presu- 
tural  dorso-centrals.  Both  species  have  two  long  closely  approx- 
imated bristles  at  middle  of  hind  tibia,  one  anterior  and  one 
antero-dorsal.  There  is  in  the  specimen  of  majuscula  before  me 
a  weak  median  postero-dorsal  bristle  on  the  hind  tibia,  which  is 
not  mentioned  by  Coquillett  and  which  does  not  appear  in  any 
of  my  specimens  of  antica. 

SCHOENOMYZA  Haliday 

There  are  only  three  species  of  this  genus  listed  from  North 
America.     One  of  these,  pulicaria  V.  d.  Wulp,  I  have  not  seen. 

I  have  drawn  up  a  key  which  summarizes  the  principal  differ- 
entiating characters  of  the  males  of  the  species  before  me,  which 
should  prove  useful  to  students  of  the  group.  It  is  possible  that 
chrysostoma  and  dorsalis  are  merely  extreme  forms  of  but  one 
species,  but  there  appear  to  be  several  forms  distinguishable  by 
color,  occurring  in  the  west,  as  shown  in  this  paper. 

Key  to  Species 
Males 

1.  Frons  entirely  ochreou.s;  each  orbit  with  three  bristles 2 

Frons  with  anterior  half  conspicuously  whitened;  each  orbit  with  two 

bristles 3 

2.  Cross-veins  of  wings  with  conspicuous  spot-like  infuscation;  last  section 

of  fourth  vein  only  slightly  longer  than  proceding  section,  and  much 
.shorter  than  the  width  of  wing  at  middle aurifrons  sp.  n. 

Cross-veins  of  wings  faintly  or  not  at  all  infuscated;  last  section  of  fourth 
vein  more  than  twice  as  long  as  preceding  section,  and  at  least  as  long 

'     as  width  of  wing  at  middle convexifrons  sp.  n. 

3.  Upper  half  or  more  of  face  black  or  blackish  brown..  . chrysostoma. Loew 
Face  entirely  ochreous 4 

4.  Face  sulphur  yellow,  not,  or  very  little,  darker  than  cheeks;  upper  por- 

tion of  second  and  third  antennal  joints  reddish  yellow;  when  seen 
from  above  the  ocellar  triangle  is  continued  as  an  opaque  black  wedge 
to,  or  very  nearly  to,  anterior  margin  of  frons. 

dorsalis  var.  sulfuriceps  var.  n. 
Face  orange  yellow,  distinctly  darker  than  cheeks,  antennae  black 5 
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5.  Frons  when  seen  from  above  with  the  ocellar  triangle  rarrietl  forward  in 
the  form  of  an  opaque  black  wedge  to,  or  almost  to,  anterior  margin, 
dividing  the  silver}'  white  portion  into  two  separate  areas. 

dorsalis  Loew 
Frons  when  seen  from  above  with  the  anterior  half  entirclj-  silver}-  white, 
the  anterior  wedge-like  extension  of  ocellar  triangle  never  distinct,  and 
rarely  darker  than  surrounding  areas. 

dorsalis  var.  partita  var.  n. 

Schoenomyza  convexifrons  sp.  n. 

Male. — Black,  opaque,  covered  with  dense  olive-gray  pruinescence.  Head 
black,  gray  pruinose  on  occiput,  covered  with  dense  golden  pruinescence  on 
frons,  face  and  cheeks,  when  viewed  from  in  front  the  ocellar  triangle,  and  upj)er 
half  of  each  orbit  appear  black-brown;  antennae  black,  with  inconspicuous 
whitish  pruinescence,  most  distinct  at  apex  of  second  joint;  proboscis  black, 
palpi  fuscous.  Thoracic  dorsum  with  four  brown  vittae,  two  between  the 
rows  of  dorso-centrals,  and  one  on  each  side  between  the  dorso-centrals  and 
intra-alars;  in  front  of  scutellum  on  mesonotum  there  is  a  short  brown  streak 
between  the  median  pair  of  vittae,  and  on  disc  of  scutellum  there  is  a  brown 
mark.  Abdomen  with  a  pair  of  large,  poorly  defined  brownish  black  spots 
on  disc  of  all  dorsal  segments.  Legs  black.  Wings  clear,  veins  black,  cross- 
veins  hardly  more  conspicuous  than  th(>  other  veins.  Calyptra  and  halteres 
whitish. 

Frons  in  profile  slightly  convex,  at  vertex  a  httle  over  half  the  width  of 
head,  narrowed  anteriorly,  its  central  length  about  equal  to  its  greatest  width; 
ocellar  bristles  long  and  strong;  each  orbit  with  three  bristles,  the  upper  one 
strongest,  in  addition  to  the  bristles  there  arc  numerous  short  hairs  on  orbits; 
antennae  below  the  average  size  for  the  genus,  third  joint  about  twice  as  long 
as  wide,  sharply  angulated  at  apex  on  upper  side,  arista  tapered,  almost  nude; 
face  in  profile  slightly  receding,  parafacials  narrow;  cheek  as  high  as  width  of 
third  antennal  joint;  one  short  bristle  above  the  strong  vibrissa.  Acrostichals 
weak,  arranged  in  pairs  from  anterior  to  jiosterior  margin  of  disc,  usualh'  six 
pairs  present  (two+four).  Chaetotaxy  of  legs  as  in  chrysostoma  Loew.  Wings 
narrow;  last  section  of  fourth  vein  at  least  twice  as  long  as  preceding  section, 
penultimate  section  of  costa  longer  than  i)enultimate  section  of  fi)urth  vein; 
outer  cross-vein  at  more  than  its  own  length  from  apex  of  fifth. 

Female. — Differs  in  color  from  the  male  in  having  the  frons,  face,  and 
cheeks  pale  olive-gray  prtiinosc,  and  the  cross-veins  of  the  wings  noticeably 
infuscatcd.     Length,  wafe,  3  mm.,  female,  4  mm. 

The  frons  is  broader  than  in  the  male  and  slightly  less  buccate. 
In  other  respects  the  sexes  agree  very  closely. 

Type.—  d";  Milbrae,  California,  March  20,  1908.  [A.  X.  S. 
No.  6204].     Paratypes. — 4  cT,  2   9,  topotypical. 
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Schoenomyza  aurifrons  sp.  n. 

Male. — Black,  densely  covered  with  olive-gray  pruinescence.  Back  of 
head  with  olive-gray  pruinescence,  frons,  face,  and  cheeks  with  golden  brown 
pruinescence;  antennae  black,  apex  of  second  joint  and  inner  and  outer  sur- 
faces of  third  on  upper  half  with  silvery  white  pruinescence;  proboscis  glossy 
black;  palpi  j^ellow.  Dorsum  of  thorax  not  vittate.  Abdomen  with  a  small 
pair  of  black  spots  on  dorsum  of  second  visible  segment,  and  a  larger  pair  on 
dorsum  of  third  and  fourth  which  are  glossy  black.  Legs  black.  Wings 
slightly  milky,  both  cross-veins  broadly  infuscated.  Calyptra  white.  Hal- 
teres  yellow. 

Frons  gently  rounded  in  profile,  distinctly  over  half  as  wide  as  head  at 
vertex,  much  narrowed  anteriorly;  cephalic  chaetotaxy  similar  to  that  of  pre- 
ceding species,  but  there  is  no  bristle  above  vibrissa  in  type.  Chaetotaxy 
of  thorax  and  legs  as  in  preceding  species,  the  wings  noticeably  broader,  with 
venation  differing  as  indicated  in  key  to  species,  and  the  apices  of  third  and 
fourth  veins  more  noticeably  convergent.     Length,  2.5  mm. 

Type. —  cf ;  Mexico  City,  Mexico,  [Coll.  Illinois]. 
Schoenomyza  chrysostoma  Loew 

1869.    Schoenomyza  chrysostoma  Loew,  Berl.  Ent.  Zeit.,  xiii,  177.     (Cent.,  ix, 
86.) 

There  are  a  number  of  specimens  of  both  sexes  amongst  the 
material  which  I  consider  referable  to  this  species,  although  the 
face  of  the  male  is  not  black,  showing  only  a  gradual  darkening 
towards  base  of  antennae.  In  one  of  my  Illinois  specimens  I 
find  the  same  variation  from  type. 

Localities:  Cloudcroft,  New  Mexico,  June  16  and  20,  1902, 
three  specimens;  Highrolls,  New  Mexico,  May  29,  1902,  one 
specimen;  East  Las  Vegas,  New  Mexico,  June  24,  1902,  one 
specimen;  top  of  Las  Vegas  range,  Beulah,  New  Mexico,  June 
28,  1902,  five  specimens. 

Schoenomyza  dorsalis  Loew 

1872.     Schoenomyza  dorsalis  Loew,  Berl.  Ent.  Zeit.,  xvi,  95.     (Cent.,  x,  73.) 

There  is  one  male  in  the  material  which  agrees  in  all  particulars 
with  specimens  from  Illinois,  except  that  the  thoracic  dorsum  is 
not  so  distinctly  vittate,  but  the  specimen  has  been  damaged 
slightl}^  so  that  the  difference  may  be  due  to  that  fact. 

Locality;  Beulah,  New  Mexico,  June  28,  1902,  top  of  range. 

Schoenomyza  dorsalis  var  sulfuriceps  var.  n. 

Male. — .Similar  in  color  to  dorsalis  Loew  except  that  the  face  is  entirely 
sulphur  yellow,  and  not  or  but  little  darker  than  the  cheeks,  and  the  antennae 
are  broalh'  reddish  yellow  a'>o  e.     In  other  respects  it  agrees  very  closely  with 
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typical  dormlis  and  there  is  little  (l()ul)t  in  my  mind  that  it  is  but  a  variety  of 
that  species. 

Female. — This  sex  is  very  similar  to  typical  dorsalis  females,  but  in  the 
latter  the  face  is  usually  appreciably  darker  than  the  cheeks  and  the  thorax  is 
more  distinctly  vittate.     Length,  2.25  to  3.25  mm. 

Type.—  d^;  Berkeley  Hills,  California,  March  22,  1908.  [A.  N. 
S.  No.  6205].  Paratypes.—2  cf ,  topotypical;  1  d",  6  9  ,  Yosemite 
Valley,  California,  May  22,  1908;  3  cf ,  Milbrae,  California,  April 
20,  1908;  1  cf ,  1   9  ,  Moscow,  Idaho,  June  2,  1908. 

Schoenomyza  dorsalis  \  ar.  partita  vav.  n. 

Male. — Differs  from  dorsalis  in  having  the  anterior  half  of  frons  entirely 
silvery,  the  ocellar  triangle  being  silvered  at  apex,  so  that  when  seen  in  front 
the  black  wedge-like  anterior  extension,  which  separates  the  white  portion  of 
frons  into  two  areas  in  dorsalis,  is  absent.  In  other  respects  the  specimens 
agree  very  closely  with  typical  dorsalis,  but  sometimes  the  face  is  but  little 
darker  than  the  cheeks. 

Female. — Almost  inseparable  from  typical  dorsalis;  the  only  difference 
appears  to  be  in  the  color  of  the  frons  which  resembles  that  of  the  male,  though 
without  silvery  pruinescence.     Length,  2.75  to  4  mm. 

Type.—  d" ;  Berkeley  Hills,  California,  April  11,  1908,  [A.  N.  S. 
No.  G206].  Paratypes.—l  cT,  3  9,  topotypical;  6  d^,  10  9, 
Lagunitas  Canon,  California,  March  29,  1908;  2  9,  Berkeley 
Hills,  March  22,  1908;  3  9  ,  IMilbrae,  California,  March  20,  1908; 
1  9  ,  Troy,  Idaho,  ^lay  31,  1908;  1  9  ,  Sarita,  Texas,  November 
29,  1911,  [Illinois]. 

Subfamih'  Hydrotaeinae 
There  are  representatives  of  two  genera  of  this  subfamily  in 
the  collection. 

HYDROTAEA    R.-D. 

Several  species  of  this  genus  are  very  annoying  to  man  and 
cattle  in  this  country  and  Europe.  The  first  three  species  in  this 
collection  occur  in  Europe  as  well  as  in  North  America. 

Hydrotaea  occulta  Aleigen 

1X26.     Anlhomyia  occulta  Meigen,  Syst.  Besch.,  v,  133. 

One  male,  one  female,  Lagunitas  Canon,  Marin  County, 
California,  I^Iarch  2^^,  1908. 
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Hydrotaea  armipes  Fallen 

1823.     Musca  armipes  Fallen,  Dipt.  Seuc,  Muse,  75. 

This  species,  the  larvae  of  which  are  found  in  manure,  is  the 
most  widely  distributed  of  the  genus,  occurring  throughout 
North  America  and  Europe. 

There  are  specimens  in  the  collection  with  data  as  follows:  one 
male  and  two  females,  Alamogordo,  New  ^Mexico,  April  14,  15, 
25,  1902;  one  female,  Cloudcroft,  New  Mexico,  May  21,  1902; 
one  male,  one  female,  Lagunitas  Canon,  iMarin  County,  Cali- 
fornia, ]March  29,  1908;  one  female,  ]Mesa  Grande,  Sonoma 
County,  California,  July  12,  1908;  two  females,  Troy,  Idaho, 
:\Iay  31,  1908;  and  one  female,  :\roscow,  Idaho,  June  2,  1908. 

Hydrotaea  dentipes  Fabricius 

1805.     Musca  (hutipes  Fabricius,  Syst.  Antil.,  303. 

Three  females  that  appear  to  be  undoubted  dentipes  Fabricus 
with  the  following  data:  Cloudcroft,  New  ^Mexico,  May  22,  24, 
and  2G,  1902. 

In  addition  to  the  lack  of  bristles  at  base  of  ventral  surfaces 
of  mid  femora,  the  above  specimens  have  the  four  to  five  bristles 
at  apex  of  antero-ventral  surface  of  hind  femur  very  much  more 
closel}'  placed  than  in  houghi  Malloch,  and  the  postero-dorsal 
bristle  is  usually  about  one-third  from  apex  of  tibia,  whereas  in 
houghi  it  is  usually  two  fifths  from  apex. 

This  is  the  first  time  I  have  seen  what  I  consider  true  dentipes 
from  North  America. 

Hydrotaea  unispinosa  Stein 

1S97.      Hydrotaea  nnispinosa  Stein,  Berl.  Eut.  Zeit.,  xlii,  165. 

One  female  which  agrees  in  all  particulars  with  the  Colorado* 
type  in  the  Hough  collection. 

Locality;  Cloudcroft,  New  Mexico,  :May  24,  1902. 

Hydrotaea  sp.? 

One  female  closely  resembling  palaestrica  Meigen. 
Locality;  Cloudcroft,  New  ]\Iexico,  :May  27,  1902. 

Hydrotaea  sp.? 

One  female  resembling  luiispiyiosa  Stein. 
Locality;  Troy,  Idaho,  ISIay  31,  1908. 
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Hydrotaea  metatarsata  Stein 

1897.      Ilijilrolaea  rneluiarmia  Stein,  Berl.  Ent.  Zoit.,  xlii,  166. 

One  small  female  of  this  species. 

Locality;  Alainogordo,  New  Mexico,  April  22,  1902. 

OPHYRA    R.-D. 

There  are  two  species  of  this  genus  found  in  the  United  States, 
one  of  which  is  confined  to  the  southern  and  tropical  American 
states;  the  other,  which  is  represented  in  the  material  before  me, 
occurs  in  Europe  and  North  America,  extending  its  range  well 
into  Canada. 

Ophyra  leucostoma  Wicd 

1817.     Aidlionnji'i  Icucoslotii'i  Wiedemann,  Zool.  Mag.,  i,  82. 

One  male.  Redwood  Canon,  ]\Iarin  County,  California,  May 
17,  1908;  one  female,  Berkeley  Hills,  Alameda  County,  California, 
April  20,  1908. 

Subfamily  Lispiixae 
There  is  but  one  genus  in  this  subfamily,  which  may  be  sep- 
arated from  any  other  b}^  the  presence  of  a  clump  of  hairs  on 
center  of  pteropleura,  the  dilated  palpi,  widely  separated  eyes 
and  hairy  parafacials  in  both  sex(>s,  very  large  lower  calypter, 
incomplete  sixth  vein,  the  absence  of  the  prealar  bristle,  and  lack 
of  hairs  on  under  surface  of  scutellum. 

Lispa  tentaculata  DeGeer 

1776.     Musca  tentaculata  DeGeer,  Ins.  vi,  86. 

There  are  five  specimens  of  this  widely  distributed  species  in 
collection. 

Localities:  one  male,  Lagunitas  Canon,  Marin  County,  Cali- 
fornia, ]March  29,  1908;  one  male,  one  female,  Alamogordo,  New 
Me.xico,  May  1,  1902;  two  females,  same  locality,  May  5,  1902. 

Subfamily  Faxxiixae 
Fannia  is  the  only  genus  of  this  subfamily  represented  in  this 
collection.  I  have  a  key  for  the  identification  of  the  species  of 
this  genus  in  manuscript  and  I  hope  to  publish  it  shortly,  includ- 
ing all  species  in  this  and  other  papers  by  the  writer,  and  those 
described  or  recorded  by  Stein. 
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Fannia  benjamini  Malloch 

1913.    Fannia  henjamini  Malloch,  Proc.  U.  S.  Nat.  Mus.,  xliv,  625,  pi.  77,  f.  9. 

There  are  five  specimens  in  the  collection  from  Alamogordo, 
New  Mexico,  with  dates  as  follows:  three  males,  April  19,  1902, 
two  females,  May  7  and  8,  1902. 

The  species  was  originally  described  from  specimens  collected 
in  California,  Arkansas,  and  Cuba.  I  have  since  seen  it  from 
Brownsville,  Texas,  and  Graham  Mountains,  Arizona. 

Fannia  femoralis  Stein 

1897.     Homalomijia  femoralis  Stein,  Berl.  Ent.  Zeit.,  xlii,  282. 

Three  males  taken  at  Alamogordo,  New  Mexico,  April  19  and 
23,  1902. 

Fannia  spendida  Stein 

1897.     Homalomyia  splendida  Stein,  Berl.  Ent.  Zeit.,  xlii,  170. 

One  male;  Mesa  Grande,  Sonoma  County,  California,  June 
1908,  (J.  P.  Baumberger). 

Fannia  trianguligera  .sp.  n. 

Male. — Black,  slightly  shining.  Face,  orbits,  and  cheeks  silvery.  Abdo- 
men with  dense  bluish  gray  pruinescence  on  dorsum,  second,  third  and  fourth 
segments  each  with  a  large  black  triangle,  the  apex  of  which  is  carried  to  an- 
terior margin,  fifth  segment  with  a  black  dorso-central  stripe.  Legs  black. 
Calyptra  white.     Halteres  yellow. 

Ej-es  bare,  separated  by  slightly  more  than  width  across  posterior  ocelli; 
arista  bare;  palpi  stout,  as  long  as  apical  portion  of  proboscis.  Thorax  with 
acrostichals  two-rowed  in  front,  becoming  three-rowed  just  before  suture. 
Hypop_vgium  small,  not  protruded.  Legs  similar  to  incisurata  Zetter.stedt, 
differing  noticeabl}-  only  in  the  bristling  of  the  mid  femur,  the  antero-ventral 
series  of  bristles  being  much  longer  than  in  that  species,  beginning  at  base 
with  bristles  which  are  at  least  as  long  as  diameter  of  femur  and  continuing  to 
apex,  gradually  becoming  closer  and  shorter;  the  postero-ventral  series  is 
much  denser,  and  more  regular  than  in  incisurata  and  begins  at  base,  while 
many  of  the  bristles  of  apical  third  of  series  are  distinctly  curved  at  apex, 
almost  fishhook -like;  the  mid  tibia  is  also  more  noticeably  swollen  on  apical 
half  than  in  incisurata,  the  latter  having  the  tibia  gradually  thickened  from 
base  to  apex,  whereas  in  the  present  species  it  is  appreciably  attenuated  to 
beyond  middle  and  then  rather  abruptly  thickened.  The  hind  legs  are  almost 
the  same  in  form  and  chaetotaxy  in  both  species,  but  the  bristles  on  antero- 
ventral  and  postero-ventral  surfaces  are  weaker  and  less  numerous  in  trian- 
guligera than  in  incisurata.     Calyptra  unequal. 

Female. — Similar  to  the  female  of  scalaris  Fabricius  and  incisurata.  Differs 
only  in  having  the  interfrontalia  red-brown,  the  orbits  very  broad,  each  as 
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wide  as  interfrontaliu,  rounded  off  in  front;  legs  entirely  black;  the  antero- 
dorsal  bristle  present  on  fore  tibia  but  weak;  thoracic  chaetotaxy  as  in  male. 
Length,  4.5  to  5.5  mm. 

Type.—  &;  Alamogordo,  New  Mexico,  May  6,  1902,  [A.  N.  S. 
No.  6207].  Paratypes.—2  9,  May  6;  2  o",  1  9,  May  7;  1  cf, 
IVIay  8,  topotypical. 

Fannia  plebeia  sp.  n. 

Male. — Deep  black,  shining.  Orbits  densely  white  pruinescent,  face  less 
densely  so.  Thora.x  with  faint  grayish  pruinescence  on  sides  and  posteriorly. 
Abdomen  with  the  usual  triangular  black  dorsal  mark  on  each  segment,  the 
lateral  extensions  of  which  are  less  distinct  than  the  central  portion.  Legs 
black.  Wings  slightly  smoky.  Calyptra  brownish  yellow.  Halteres  with 
knobs  j'ellowish. 

Eyes  bare,  separated  at  narrowest  part  of  frons  by  width  across  posterior 
ocelli;  antennae  distinctly  shorter  than  face,  third  joint  broad;  arista  bare; 
cheek  linear.  Presutural  acrostichals  moderately  long,  two-rowed.  Abdo- 
men broad;  hypopygium  small;  fore  tibia  without  median  bristle;  mid  femur 
very  slightly  attenuated  at  apex;  antero-ventral  surface  with  a  series  of  six- 
teen to  eighteen  bristles  extending  from  about  one-fourth  from  base  to  apex, 
the  largest  one  not  as  long  as  diameter  of  femur,  the  series  becoming  (doser  and 
shorter  to  apex  and  at  no  point  interrupted;  postero-ventral  surface  with 
two  to  three  series  of  bristles  which  begin  near  Ijase  and  run  to  apex,  one  series 
distinctly  stronger  than  the  others,  and  all  of  them  longer  than  the  antero- 
ventral  series;  mid  tibia  swollen  on  apical  half,  the  basal  half  slender,  pubes- 
scence  erect,  distinct  but  not  conspicuous;  bristles  normal;  hind  femur  with 
three  to  five  bristles  on  apical  half  of  antei'o-ventral  surface,  the  postero- 
ventral  surface  with  short  hairs  on  basal  half;  hind  tibia  with  three  bristles, 
one  antero-ventral,  one  antero-dorsal,  and  one  postero-dorsal,  the  latter 
stronger  than  the  others  and  the  preapical  dorsal.  Hind  coxa  with  a  bristle 
at  apex  above.     Lower  calyptra  distinctly  protruded.     Length,  4.5  mm. 

Tijpe.—  d";  Beulah,  New  IMexieo,  June  29,  1902,  [A.  N.  S. 
No.  6208]. 

This  species  bears  a  resemblance  to  trianguligera  sp.  n.,  but 
differs  in  chaetotaxy  of  mid  and  hind  femora  and  tibiae. 

Fannia  minutipalpis  Stein 

1895.      Iluinalomyia  minutipalpis  Stein,  Bcrl.  Ent.  Zeit.,  xl,  106. 

Seven  females  taken  at  Cloudcroft,  New  Mexico,  on  dates  as 
follows:  one  specimen.  May  21,  1902,  five  specimens,  May  27, 
1902,  and  one  specimen,  June  16,  1902. 

A  common  and  widely  distributed  species  occurring  in  North 
America  and  Europe. 
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The  male  standing  as  polychaeta  Stein  in  the  Hough  collection 
and  named  as  such  by  Stein  is  minuiipalpis,  so  that  the  former 
species  cannot  be  considered  as  occurring  in  this  country  until  an 
authentic  specimen  is  obtained. 

Fannia  f  uscula  Fallen 

1820.     Musca  f uscula  Fallen,  Dipt.  Suec,  Muse,  86. 

One  male  from  Lagunitas  Canon,  Marin  County,  California, 
March  29,  1908. 

Fannia  laevis  Stein 

1897.      Homalomijia  laens  Stein,  Berl.  Ent.  Zeit.,  xlii,  174. 

One  female  of  this  species  in  collection  agrees  with  the  type 
female  in  all  particulars.  The  species  has  in  both  sexes  a  single 
bristly  hind  coxal  posterior  hair,  and  the  lower  calyptra  distinctly 
produced  bej^ond  the  upper. 

Locality;  El  Paso,  Texas,  March  31,  1902. 

Fannia  spathiophora  sp.  n. 

Female. — Black,  shining.  Head  with  slightl}'  iridescent  pruinescence, 
that  of  frons  when  seen  from  in  front  almost  pearlaceous.  Thorax  unstriped, 
more  distinctly  pruinescent  than  abdomen.  Legs  black,  bases  of  fore  tibiae 
pale.  Wings  clear,  veins  brown,  yellow  basally.  Calyptra  whitish  yellow. 
Halteres  yellow. 

Frons  slightly  over  one-third  the  head-width,  orbit  at  widest  part  slightly 
narrower  than  interfrontalia  at  that  part,  bristles  moderately  long,  each 
orbit  with  numerous  short  setulose  hairs;  antennae  reaching  almost  to  mouth 
margin,  third  joint  broad;  arista  with  short  pubescence;  cheek  linear;  proboscis 
short  and  thick;  palpi  short,  leaf-like,  at  broadest  part  as  broad  as  third  antennal 
joint.  Acrostichals  strong,  four  to  five  pairs  in  front  of  suture;  lower  calypter 
smaller  than  upper,  but  of  moderate  size.  Fore  tibia  unarmed  at  middle;  mid 
tibia  with  one  antero-dorsal  and  one  postero-dorsal  bristle;  hind  femur  with  two 
to  three  widely  placed  bristles  on  apical  hatf  of  antero-ventral  surface;  hind 
tibia  with  three  bristles,  one  antero-ventral,  one  antero-dorsal,  and  one  postero- 
dorsal,  the  latter  the  strongest;  hind  coxae  bare  above  on  posterior  margin. 
Last  section  of  fourth  vein  nearly  three  times  as  long  as  preceding  section; 
apical  sections  of  veins  3  and  4  slightly  convergent.     Length,  3  to  3.75  mm. 

Type. —  9  ;  Gold  Rock,  Rainy  River  District,  Ontario,  Canada, 
July  21,  1905,  (H.  H.  Newcomb),  [Ilhnois].  Paratypes.—l  9, 
topotypical,  [Illinois];  1   9  ,  Beulah,  New  Mexico,  June  29,  1902. 

The  very  conspicuously  dilated  palpi  separate  this  species  from 
any  other  known  to  me. 
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There  is  a  European  species  which  must  closely  resemble  this 
one  in  structure  of  the  palpi,  latipalpis  Stein,  but  the  lower  calyp- 
ter  projects  beyond  the  upper  in  the  latter.  It  is  known  onh^  in 
the  male  sex. 

The  species  was  already  known  to  me  when  the  present  collec- 
tion was  received. 

Fannia  sp.? 

There  is  a  female  specimen  in  collection,  from  Cloudcroft,  New 
Mexico,  May  23,  1902,  which  bears  a  strong  resemblance  to  that 
of  polychaeta  Stein,  but  I  prefer  to  have  it  without  specific 
identification  until  I  can  examine  more  specimens. 

Subfamily  Anthomyiinae 

The  genera  of  this  subfamily  are  very  poorly  defined,  there 
being  no  published  keys  or  descriptions  wliich  serve  to  separate 
accurately  the  genera  Phorbia,  Pegomyia,  Hylemyia,  Chortophila, 
Erevioyyiyia,  and  some  others.  The  arbitrary  characters  used  by 
the  older  authors  have  resulted  in  many  cases,  in  a  distinctly  un- 
natural grouping  and  a  thorough  revision  of  generic  concepts  is 
essential. 

I  have  used  the  generic  names  Pegomyia  and  Hylemyia  in  this 
paper,  but  hope  soon  to  publish  an  accurate  synopsis  of  generic 
characters  for  the  group,  the  key  herein  presented  being  drawn 
up  to  cover  only  the  genera  in  this  paper. 

Key  to  Genera  Here  Treated 

1 .  Lower  calypter  distinctly  protruded  beyond  upper 2 

Lower  calypter  not  protruded  l)eyond  upper 6 

2.  Arista  plumose;  abdomen  sul)cylindrical  in  male.  .  .  .Hydrophoria  R.-D. 
Arista  pubescent  or  bare 3 

3.  Propleura  hairy  al)0ve  humerus Anthomyia  Meigen 

Propleura  bare  except  just  above  coxa 4 

4.  Hypopleura  hairy  on  upper  margin  in  front  of  spiracle .  .  Calythea  S.  and  D 
Hypopleura  bare 5 

5.  Mid  tibia  with  a  strong  bristle  on  anttM-o-vcntral  surface  near  middle. 

Egle  K.-D. 
Mid  tibia  witliout  a  bristle  on  antero-ventral  surface  at  middle. 

Pegomyia  R.-D. 

6.  Post  humeral  bristle  duplicated Eremomyia  Stein 

Post  humeral  bristle  single 7 
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7.  Frons  in  both  sexes  narrow,  in  the  female  without  cruciate  frontal  bristles 
and  the  lower  supraorbital  bristle  not  directed  forward,  or  very  weak 
and  but  little  proximad  of  anterior  ocellus;  face  and  frons  buccate, 
the  parafacials  in  profile  as  wide  or  wider  than  the  third  antennal  joint, 
abdomen  in  male  cylindrical;  the  hypopygium  very  small. 

Hammoinyia  R.-D. 
Frons  in  male  usually  narrow,  in  female  nearly  or  quite  one-third  as  wide 
as  head,  the  lower  supraorbital  usually  very  strong  and  situated  nearly 
midway  between  anterior  ocellus  and  anterior  margin  of  frons;  face  and 
frons  rarely  buccate,  the  parafacials  in  profile  usually  less  than  the 
width  of  the  third  antennal  joint;  abdomen  sometimes  sulx-ylindrical 

Hylemyia  R.-D. 

The  distinction  between  the  last  two  genera  is  not  very  clear  in 
the  males,  some  of  the  species  of  Hylemyia  resembling  Hammo- 
mijia  very  closely,  but  the  females  are  readily  separated  and  with 
a  little  care  the  males  may  also  be  distinguished. 

HYDROPHORIA   R.-D. 

The  members  of  this  genus  which  I  have  seen  possess  the  fol- 
lowing characters:  ej^es  bare,  narrowly  separated  in  male,  widely 
separated  in  female,  the  lower  supraorbital  bristle  in  female 
directed  forward;  arista  long  haired;  prealar  bristle  present; 
abdomen  in  male  subc^dindrical;  fifth  sternite  with  two  long 
processes;  lower  calypter  much  larger  than  upper. 

Hydrophoria  subpellueida  sp.  n. 

Male  and  female. — Black,  slightl}^  shining,  covered  with  dense  whitish 
gray  pruinescence.  Head  black,  orbits  and  cheeks  silvery  pruinose;  frontal 
triangle  reddish  brown;  antennae  black,  second  joint  shghtly  reddish  at  apex; 
palpi  blackish  brown.  Thorax  when  viewed  from  in  front  with  four  subcon- 
tiguous  black  vittae  anteriorly,  when  viewed  from  behind  with  five  black 
vittae,  the  areas  between  the  vittae  pale  gray  and  when  seen  from  in  front 
assuming  a  black  appearance,  reversing  the  black  and  gray  arrangement 
Abdomen  yellow  on  basal  half,  covered  with  dense  whitish  pruinescence,  and 
with  a  broad,  central  black  vitta.  I^egs  pitchy  colored,  the  bases  of  tibiae 
pale,  yellowish.     Wings  hyaline.     Calyptra  white.     Halteres  yellow. 

Male. — Eyes  separated  by  about  the  width  of  anterior  ocellus;  parafacials 
protruded  in  profile  about  as  far  as  two-thirds  the  width  of  third  antennal 
joint;  arista  very  long  plumose  both  above  and  below;  cheek  about  one-eighth 
as  high  as  eye,  marginal  bristles  in  a  single  row.  Thorax  with  two  to  three 
pairs  of  presutural  acrostichals;  prealar  bristle  about  half  as  long  as  the  bristle 
behind  it;  h3'popygium  bare.  Abdomen  short,  subcorneal;  processes  of  fifth 
sternite  short,  rounded  apically,  with  rather  dense,  short  black  hairs,  and  a  few' 
long  apical  bristles.     Fore  tibia  with  one  antero-dorsal  and  one  posterior 
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bristle;  mid  femur  with  three  to  five  bristles  on  basal  half  of  postero-ventral 
surface;  hind  femur  with  six  to  eight  widely  spaced  bristles  on  whole  length 
of  antero-ventral  surface  and  one  to  two  about  middle  of  postero-ventral; 
hind  tibia  with  two  to  three  antero-ventral,  seven  to  nine  short  antero-dorsal, 
and  two  postero-dorsal  bristles.  Costal  thorn  short;  outer  cross-vein  bent; 
last  sections  of  veins  3  and  4  subparallel. 

Female. — Differs  from  the  male  in  having  the  eyes  separated  at  vertex  by 
one-third  the  width  of  head,  each  orbit  nearly  one-half  as  wide  as  interfrontalia, 
the  latter  with  a  pair  of  cruciate  bristles,  and  the  abdomen  more  abruptly 
pointed  at  apex.     Length,  4.5  to  6  mm. 

Type. —  cf;  Alamogordo,  New  Mexico,  April  30,  1902,  [A. 
N.  S.  No.  6209].  Par  city  pes. —2  d',  2  9,  topotypical,  April  30, 
May  5  and  15. 

This  species  resembles  niralis  Meigen,  a  European  species,  in 
coloration,  but  differs  in  chaetotaxy  of  hind  tibia  and  some  other 
characters. 

Hydrophoria  divisa  Meigen 

1826.     Anlhomijia  divisa  Meigen,  Sys.  Besch.,  v.  99. 

Two  males  and  three  females,  Berkeley  Hills,  Alameda  County, 
California,  April  20,  1908;  two  females.  Redwood  Caiion,  Alarin 
County,  Cahfornia,  May  17,  1908. 

A  European  species  which  is  widely  distributed  throughout 
North  America. 

Hydrophoria  uniforims  sp.  n. 

Ma'e  and  female. — Black,  almost  glossy.  Head  black,  frons,  orbits,  face, 
and  cheeks  in  both  se.xes  with  silvery  pruinescence,  interfrontalia  in  female 
appearing  opaque  black  when  seen  from  above;  antennae  and  palpi  black. 
Dorsum  of  thorax  with  three  broad  black  vittae.  Abdomen  with  a  slender 
black  (lorso-central  stripe  and  black  anterior  and  posterior  margins  to  segments, 
begs  black.     Wings  clear,  veins  black.     Calyptra  white.     Halteres  yellow. 

Male. — Eyes  separated  by  width  of  anterior  ocellus;  antennae  shorter  than 
face,  third  joint  one  and  one-half  times  as  long  as  second;  arista  jilumose  on 
basal  half,  the  longest  hairs  about  equal  in  length  to  width  of  third  antennal 
joint;  parafacials  in  profile  about  half  as  wide  as  third  antennal  joint,  the 
latter  equal  in  width  to  height  of  cheek.  Thorax  with  chaetotaxy  as  in 
divisa  Meigen,  presutural  acrostichals  irregularly  four-rowed,  weak.  Abdo- 
men subcylindrical,  tapered  apically;  fifth  sternite  deeph^  cleft  centrally,  the 
processes  with  rather  long  woollj^  hairs  along  inner  half,  with  longer,  slender, 
curled,  bristly  hairs  on  disc  and  at  apex.  Fore  til)ia  usualh'  with  two  bristles, 
a  weak  one  on  antero-dorsal  surface  and  a  strong  one  on  posterior;'mid  femur 
with  three  to  five  slender  bristles  on  basal  half  of  postero-ventral  surface;  mid 
til)ia  with  one  antero-ventral,  one  antero-dorsal,  three  to  four  postero-donsal 
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(in  an  irregular  series)  and  one  to  two  postero-ventral  bristles;  hind  femur 
with  six  to  eight  widely  placed  bristles  on  the  entire  length  of  antero-ventral 
surface  and  three  to  four  on  basal  half  of  postero-ventral;  hind  tibia  with  two 
to  four  antero-ventral,  seven  to  nine  unequal  sized  antero-dorsal,  and  three 
long  posterior  bristles.  Veins  3  and  4  distinctly  convergent  apically;  outer 
cross-vein  oblique,  distinctly  curved. 

Female. — Eyes  separated  by  one-third  the  head-width;  orbits  one-fourth 
as  wide  as  interfrontalia,  almost  bare  except  for  the  bristles;  cruciate  bristles 
strong.     In  other  respects  similar  to  male.     Length,  4.5  to  5.25  mm. 

Type.—  d";  Dubois,  Illinois,  May  23  to  25,  1917.  [Illinois]. 
Paratypes. — 1  9,  topotypical,  [Illinois];  numerous  specimens  of 
both  sexes  from  Urbana,  Illinois,  April  5  to  7,  1909;  Savoy,  Illi- 
nois, March  26,  1917;  Be'.tsville,  Maryland,  Plummer's  Island, 
Maryland,  April  to  August  inclusive. 

The  types  are  in  the  collection  of  Illinois  State  Natural  History 
Survey,  a  pair  of  the  Urbana  paratypes  are  in  the  collection  of 
the  Academy  of  Natural  Sciences  of  Philadelphia,  and  the  Mary- 
land specimens  are  in  the  collection  of  the  United  States  Bureau 
of  Biological  Survey. 

This  species  is  smaller  than  divisa  Meigen  and  ambigua  Meigen, 
resembling  the  latter  in  having  the  hypopleura  bare,  but  it  is 
smaller  than  that  species,  has  the  dorsal  abdominal  stripe  uniform 
in  width  on  its  whole  length  and  has  the  ej^es  less  widely  separated. 

ANTHOMYIA  Meigen 

I  consider  as  belonging  to  this  genus  only  those  species  that 
have  the  propleura  hairy  cephalad  and  slightly  ventrad  of  the 
spiracle,  and  the  lower  caljqDter  distinctly  projecting. 

Anthomyia  pluvialis  Linne,  var. 

1761  Musca  pluvialis  Linnaeus,  Faun.  Suec,  (2),  455. 

One  female  in  collection  agrees  in  color  with  several  I  have 
from  Illinois,  JNIassachusetts,  and  Virginia.  These  specimens  dif- 
fer from  typical  pluvialis  in  having  the  dorsum  of  thorax  with  a 
brown  vitta  on  each  side  of  middle,  instead  of  the  five  black  spots 
that  are  present  in  the  former.  It  is  possible  that  the  form  here 
recorded  is  distinct  from  pluvialis,  but  I  have  no  males  and  hesi- 
tate to  give  a  definite  opinion.  Locality;  Cloudcroft,  New  Mex- 
ico, June  16,  1902. 


J.    R.    MALLOCH  299 

CALYTHEA  S.  and  D. 

This  genus  contains  but  one  species,  which  until  recently  was 
included  in  Anthomyia.  The  distinguishing  characters  are  as 
follows:  Calvjtra  unequal  in  size,  the  lower  one  protruding  beyond 
the  upper;  arista  almost  bare;  hypopleura  with  long  hairs  above 
in  front  of  spiracle;  proplcura  bare  cephalad  and  ventrad  of 
spiracle;  sixth  wing- vein  complete. 

The  genotype  recorded  below  is  found. throughout  Europe  and 
North  America. 

Calythea  albicincta  Fallen 

IS'iO.     Miisca  al'  icincta  Fallen,  Faun.  Suec,  Mu.sc.,  73. 

Six  males  and  six  females,  Alamogordo,  New  Mexico,  April  9 
to  May  15,  1902;  one  female,  Highrolls,  New  Mexico,  May  31, 
1902;  one  female.  Mesa  Grande,  Sonoma  County,  California, 
May,  1908  (J.  P.  Baumberger);  one  female,  Cloudcroft,  New 
Mexico,  May  16,  1902;  one  female,  Moscow,  Idaho,  June  2,  1908. 

EGLE  R.-D. 

This  genus  contains  several  species  that  have  been  placed  in 
Anthomyia  and  one  that  has  been  placed  in  Phorbia  (Hylemyia) 
by  American  authors.  Two  species  in  this  collection  are  referable 
here,  one  of  which  is  evidently  unclescribed. 

Egle  cinerella  Fallen 

IS20.     M)isca  cinerella  Fallen,  Dipt.  Suec,  Muse,  77. 

Eight  specimens  with  data  as  follows:  two  males,  one  female, 
Berkeley  Hills,  Alameda  County,  California,  April,  1908;  three 
males,  Mesa  Grande,  Sonoma  County,  California,  June,  1908; 
one  female,  same  locality.  May,  1908;  one  female,  same  locality, 
July  12,  1908. 

Egle  hirta  sp.  n. 

Male. — Deep  black,  slightly  shining.  Head  black,  interfrontalia,  facalia, 
and  cheeks  largely  reddish  testaceous;  antennae  and  palpi  black.  Thorax 
with  a  narrow  vitta  between  acrostichals  and  dorso-centrals,  a  spot  mesad  of 
humerus,  and  the  lateral  margins  graj'  pruinose.  Abdomen  with  a  large, 
oblong,  gray  pruinose  patch  on  each  side  of  each  dorsal  segment,  leaving  the 
anterior  and  posterior  margins  and  center  of  the  segments  deep  black.  Legs 
l)Iack.     Wings  clear,  veins  black.     Calyptra  white.     Halteres  yello^v. 

Eyes  separated  by  width  of  anterior  ocellus;  parafacials  in  profile  much 
wider  than  third  antennal  joint  and  slightly  wider  than  height  of  cheek,  the 
latter   densely  haired    posteriorly   on    lower    margin   and   witii    a    clump  of 
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strongly  curved  hairs  invading  the  cheek  caudad  of  the  vibrissal  angle; 
vibrissa  not  stronger  than  the  other  eight  to  nine  hairs  in  the  series  with  it; 
antennae  shorter  than  face,  third  joint  one  and  one-half  times  as  long  as 
second,  arista  almost  bare;  face  concave  in  profile,  mouth  margin  protruded 
further  than  frons  at  base  of  antennae.  Thorax  with  long  erect  hairs,  the 
bristles  longer  than  the  hairs,  but  not  very  strong;  presutural  acrostichals 
represented  by  about  six  series  of  slender  erect  hairs;  postsutural  dorso-cen- 
trals  three;  prealar  weak;  sternopleura  and  mesopleura  posteriorly  and  the 
area  just  above  fore  coxa  with  dense  long  hairs,  the  sternopleural  bristles 
hardl}'  distinguishable.  Abdomen  subovate,  with  dense,  erect  long  hair 
laterally.  Legs  normal;  fore  tibia  with  one  antero-dorsal  and  one  posterior 
bristle;  mid  femur  with  very  short  setulose  hairs  on  basal  half  of  antero- 
ventral  surface,  and  seven  to  nine  long,  slender  bristles  on  basal  half;  mid 
tibia  with  one  antero-ventral,  one  antero-dorsal,  three  postero-dorsal,  and  two 
postero-ventral  bristles;  hind  femur  wdth  a  continuous  series  of  very  long 
bristles  on  antero-ventral  surface,  and  another  series  of  shorter  bristles  on 
postero-ventral  surface  which  become  very  short  near  apex;  hind  til)ia  with 
one  short  antero-ventral  bristle,  a  series  of  rather  closely  placed  short  setulose 
hairs  (13  to  15)  extending  from  base  to  near  apex  on  antero-dorsal  surface, 
and  three  long  bristles  on  postero-dorsal  surface.  Apical  sections  of  veins 
3  and  4  decidedly  convergent  at  apices;  outer  cross-vein  oblique,  not  very 
much  curved;  costal  thorn  minute.     Length,  5.5  mm. 

Type. —  cf ;  Beulah,  New  Mexico,  June  28,  1902,  top  of  range, 
[A.  N.  S.  No.  6210]. 

This  species  closely  resembles  mystacea  Coquillett,  but  differs 
in  having  an  antero-ventral  mid  tibial  bristle,  the  short  bristles  on 
antero-dorsal  surface  of  hind  tibia  more  numerous,  and  only 
three  bristles  on  postero-dorsal  surface  of  that  tibia. 

PEGOMYIA   R.-D. 

I  have  placed  in  this  genus  five  species  in  this  collection, 
two  of  which  are  new.  The  last  three  species  are  placed  here 
provisionally. 

The  lower  calypter  is  protruded  distinctly  beyond  upper  in 
both  species.  This  character  alone  is  not  sufficient  for  generic 
separation,  but,  until  I  am  in  a  position  to  publish  reliable  dis- 
tinguishing characters  for  this  and  allied  genera,  the  present 
arrangement  is  the  best  available. 

Pegomyia  hyoscyami  Panzer 

1809.     Musca  hyoscyami  Panzer,  Faun.  Germ.,  cviii,  13. 

One  female  specimen  of  this  species  from  Beulah,  New  Mexico, 
June  28,  1902,  top  of  range. 


J.    R.    MALLOCH  301 

A  very  common  species  in  Europe  and  North  Amewca.  The 
larvae  mine  in  leaves  of  spinach,  beet,  lambs-quarters,  etc. 

Pegomyia  acutipennis  sp.  n. 

Male. — Black,  densely  gray  pruinose,  thorax  slightly  shining.  Head  black; 
frontal  triangle  and  parafacials  largely  rufous.  Antennae  and  palpi  black. 
Thorax  with  three  rather  indistinct  brownLsh  black  vittae,  the  laterals  most 
distinct  caudad  of  suture.  Abdomen  marked  as  in  Anlhomyia  pluvialis  Linne. 
Legs  black,  mid  and  hind  femora  browni.sh  towards  apices,  all  tibia  reddish 
testaceous.     AVings  clear.     Calyptra  white.     Halteres  yellowish. 

Eyes  very  large,  covering  almost  the  entire  side  of  head,  almost  touching 
above,  parafacials  linear  in  profile,  cheek  not  higher  than  width  of  third  an- 
tennal  joint,  the  latter  less  than  twice  as  long  as  second;  arista  microscopically 
pubescent.  Thorax  with  three  pairs  of  presutural  acrostichals;  prealar 
bristle  about  one-third  as  long  as  the  bristle  behind  it.  Abdomen  flattened; 
fifth  sternite  with  a  deep  central  incision,  each  lateral  process  terminating  in  a 
rounded  point,  the  margin  of  the  incision  armed  with  rather  dense,  short 
stiff  hairs;  hypopygium  small.  Fore  tibia  with  two  short  bristles,  one  antero- 
dorsal  and  one  posterior;  mid  femur  with  five  to  seven  bristles  on  basal  half 
of  postcro-ventral  surface;  mid  tibia  with  one  antero-dorsal,  one  to  two  pos- 
tero-dorsal,  and  one  to  three  posterior  bristles;  hind  femur  with  a  series  of 
l)ristles  on  antero-ventral  surface  from  base  to  apex,  and  another  on  postero- 
vontral  surface  from  base  to  beyond  middle;  hind  tibia  with  two  short  antero- 
vcnitral  setulae,  two  longer  antero-dorsal  bristles,  and  two  postero-dorsal  bris- 
tles, the  lower  one  very  long.  Wings  slightly  pointed,  third  vein  ending  almost 
in  apex;  costal  thorn  very  weak. 

Female. — Differs  from  the  male  in  having  the  anterior  half  of  interfrontalia 
orange  red,  and  the  legs  much  paler,  the  femora  being  entirely  reddish  testa- 
ceous or  with  a  slight  darkening  on  the  fore  pair. 

E3-es  separated  by  about  one-third  the  head-width;  orbits  about  one-third 
as  wide  as  interfrontalia,  the  bristles  rather  short,  lower  supraorbital  directed 
forward;  cruciate  l)ristles  present;  cheek  not  higher  than  width  of  third  anten- 
nal  joint;  paljii  very  broad,  si)atulate;  mid  and  hind  femora  with  fewer  and 
much  shorter  bristles  than  in  male.  Wing  less  pointed  than  in  male.  Length, 
4.5  to  .i.r>  mm. 

Type.—&  ;  Alamogorclo,  New  Mexico,  April  30,  1902,  [A.  N.  S. 
No.  6211].  Paratypes.~2  d" ,  topotypical,  April  30  and  May  2, 
1902;  1  9,  Cloudcroft,  New  Mexico,  May  16,  1902;  1  9,  Carr 
Canon,  Huachuca  Mountains,  Cochise  County,  Arizona,  August, 

lUO.K 

This  species  resembles  Anthomyia  pluvialis  Linne  in  markings 
of  the  abdomen,  but  does  not  belong  to  the  same  genus,  having 
the  propleura  bare  ventrad  of  humerus. 
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Pegomyia  afiSnis  Stein 

1897.     Pegomijia  affinis  Stein,  Berl.  Ent.  Zeit.,  xliii,  286. 

This  species  is  usually  found  in  caves  or  in  holes  in  the  ground 
frequented  by  mammals.  In  the  collection  there  are  six  males 
and  three  females  with  the  following  data:  Grizzly  Peak,  Berke- 
ley Hills,  California,  March  24,  1908;  Berkeley  Hills,  April  11, 
1908;  November  19,  1908,  (?  C.  Fuchs);  Alamogordo,  New  Mex- 
ico, April  3^  and  May  8,  1902. 

This  species  is  the  only  one  in  the  subfamily  known  to  me  that 
has  bristles  at  base  of  the  third  vein.  These  bristles  are  very 
weak,  and  sometimes  absent. 

Pegomyia  minuta  sp.  n. 

Male. — Head  yello\\-ish  testaceous;  occiput  gray,  densely  gray  pruinose; 
face  and  facial  orbits  densely  white  pruinose,  most  noticeable  when  seen  from 
in  front ;  third  antennal  joint  entirely  black;  arista  black  at  base;  palpi  yellow. 
Thorax  fuscous  or  brownish,  densely  gray  pruinose,  not  vittate.  Abdomen 
clay  colored,  apices  of  segments  paler,  each  dorsal  segment  with  a  dark  spot 
at  base  in  center  which  does  not  extend  to  apex  of  segment;  the  hairs  and  bristles 
each  with  base  surrounded  by  a  black  or  brown  dot;  fifth  sternite  yellowish. 
Legs  yellowish  testaceous,  the  femora  browTiish  on  middle.  Wings  clear. 
Calyptra  and  hal teres  whitish. 

Head  large,  in  profile  with  frons  slightly  protuberant  anteriorly;  eyes 
separated  by  width  across  posterior  ocelli;  orbital  bristles  not  carried  to  ocellar 
triangle;  antennae  not  reaching  beyond  two-thirds  of  distance  to  mouth 
margin;  third  joint  slender,  not  twice  as  long  as  second;  arista  nearly  bare, 
third  joint  distinctly  swollen  at  base  for  about  twice  the  length  of  second 
joint;  parafacial  in  profile  nearly  as  wide  as  third  antennal  joint  and  half  as 
wide  as  height  of  cheek,  the  latter  about  one-fourth  as  high  as  eye,  with  a  single 
series  of  weak,  black  marginal  bristles.  Presutural  acrostichals  short  and  stout, 
four  to  five  pairs;  prealar  bristle  absent.  Abdomen  narrow,  slightly  depressed; 
processes  of  fifth  sternite  narrow,  glossy,  their  apices  rounded,  surfaces  with 
weak  hairs  except  on  apical  third.  Fore  tibia  with  one  weak  posterior  setula; 
mid  tibia  with  one  postero-dorsal  and  two  posterior  short  bristles;  antero- 
ventral  surface  of  hind  femur  with  a  few  widely  placed  short  bristles;  hind 
tibia  with  one  antero-ventral,  three  antero-dorsal,  and  two  postero-dorsal 
bristles.  Costal  thorn  very  minute;  outer  cross-vein  almost  straight;  third 
vein  ending  in  wing  tip.     Length,  4  mm. 

Type.—  d^ ;  Alamogordo,  New  Mexico,  April  14,  1902,  [A.  N.  S. 
No.  6212]. 

This  species  is  closely  allied  in  ruficeps  Stein  and  ntfescens  Stein. 
From  both  of  these  species  it  may  be  separated  by  the  entirely 
black  third  antennal  joint  and  the  shape  of  the  processes  of  the 
fifth  abdominal  sternite. 
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Pegomyiasp.? 

There  is  a  female  in  rather  poor  condition  in  the  collection 
which  closely  resembles  the  preceding  species.  It  agrees  with 
minuta  in  color.  The  cruciate  frontal  bristles  are  absent,  the 
tibial  bristles  are  stronger,  there  is  one  on  antero-dorsal  surface 
of  mid  tibia  and  two  on  antero-dorsal  surface  of  hind  tibia. 

Locality;  Milbrae,  San  Mateo  County,  California,  March  20, 
1908. 

Pegomyia  bicolor  Wied 

1817.     Anthomyia  bicolor  Wiedemann,  Zool.  Mag.,  i,  77. 

Three  females  of  this  European  species  from  California;  two, 
Berkeley  Hills,  Alameda  County,  California,  April  20,  1908;  one, 
Redwood  Canon,  Marin  County,  May  17,  1908. 

The  larvae  feed  in  leaves  of  dock.  The  species  has  previously 
been  reported  from  North  America. 

HAMMOMYIA  R.-D. 

There  are  several  species  of  this  genus  in  North  America,  only 
one  of  which  is  in  this  collection. 

Hammomyia  maculata  Stein 

1897.     Hammomyia  maculata  Stein,  Berl.  Ent.  Zeit.,  xlii,  228. 

This  species  appears  to  be  western  in  its  distribution.  I  have 
seen  it  from  Montana  and  Idaho.  There  are  two  specimens 
before  me  as  follows:  one  male,  Beulah,  New  Mexico,  August  17 
(H.  Skinner),  and  one  female,  Cloudcroft,  New  ]\Iexico,  ]May  24, 
1902. 

EREMOMYIA   Stein 

This  genus  is  represented  by  two  species  in  this  collection. 

Eremomyia  apicalis  Stein 

1897.     Ercmomijin  npicalis  Stein,  Berl.  Ent.  Zeit.,  xlii,  227. 

The  female  of  this  species  has  not  been  described. 

Compared  with  the  male  type,  which  is  now  before  me,  it  differs 
in  being  much  larger,  ten  millimeters  in  length,  and  more  robust, 
the  eyes  are  separated  at  vertex  by  a  little  more  than  one-tliird 
the  head-width,  the  third  antennal  joint  is  slightly  ])roatler  than 
the  parafacial  in  profile,  the  palpi  are  slightly  broadened  and 
extend  almost  to  apex  of  proboscis,  the  abdomen  lacks  the  dor,>^al 
stripe,  and  the  last  section  of  fourth  v(nn  is  as  long  as  preceding 
section. 
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Locality;  Cloudcroft,  New  Mexico,  May  24,  1902. 

There  is  one  long  hair  on  lower  portion  of  each  petropleura  in 
this  specimen,  which  is  not  present  in  the  male  nor  in  humeralis 
Stein. 

Eremomyia  depressa  sp.  n. 

Male. — Black,  slightly  shining.  Interfrontalia,  face,  and  cheeks  brownish, 
the  orbits,  face,  and  cheeks  with  white,  almost  silvery  pruinescence;  antennae 
and  palpi  entirely  black.  Dorsum  of  thorax  with  distinct  whitish  pruinescence, 
the  disc  when  seen  from  behind  with  five  black  vittae,  the  median  three  narrow, 
the  sublaterals  broad.  Abdomen  with  distinct  grayish  pruinescence  on  dor- 
sum, and  with  a  dorso-central  black  vitta  which  tapers  slightly  from  base  to 
apex.  Legs  black.  Wings  clear,  veins  l)lack.  Calyptra  white.  Halteres 
yellow. 

Width  of  frons  at  narrowest  point  about  equal  to  width  across  posterior 
ocelli;  face  buccate  in  profile;  width  of  jjarafacials  in  profile  distinctly  greater 
at  base  of  antennae  than  width  of  third  antennal  joint;  becoming  narrower 
below;  cheek  about  twice  as  high  as  width  of  parafacial,  the  lower  margin  with 
four  to  five  series  of  bristly  hairs  which  become  upwardly  curved  anteriorly 
and  do  not  extend  to  vibrissal  angle;  vibrissa  distinct,  not  very  strong,  with  a 
numl:)er  of  bristly  hairs  at  base  and  above  it  on  facial  ridge.  Antennae  shorter 
than  face,  third  joint  narrow,  about  one  and  one-half  times  as  long  as  second, 
the  latter  with  short  dense  hairs  and  three  long  slender  bristles;  arista  dis- 
tinctly swollen  at  Vjase,  densely  pubescent.  Thoracic  dorsum  with  rather 
sparse,  erect,  moderately  long  hairs  between  the  long,  strong  bristles;  one  pair 
of  very  long  presutural  acrostichals  and  three  to  four  much  weaker;  posthu- 
meral  bristle  duplicated  and  with  a  third,  very  long,  hair  lateral  of  it;  prealar 
bristle  about  two- thirds  as  long  as  bristle  behind  it;  pleura  normal.  Abdo- 
men ovate,  depressed;  hypopygium  small.  Fore  tibia  with  two  posterior 
bristles;  mid  femur  with  one  to  two  strong  bristles  on  basal  half  of  antero- 
ventral  surface  and  four  to  five  on  basal  half  of  postero-ventral ;  mid  tibia 
with  one  antero-dorsal,  one  postero-ventral,  and  two  postero-dorsal  bristles, 
the  lower  one  of  the  last  two  and  both  the  others  at  nearly  the  same  length 
from  apex;  hind  femur  with  a  series  of  rather  widely  placed  strong  bristles  on 
whole  length  of  antero -ventral  surface,  the  postero-ventral  surface  with 
moderately  long  hairs,  and  two  strong  bristles  at  middle;  hind  tibia  with  six 
to  eight  antero-ventral,  four  to  six  antero-dorsal,  and  three  to  four  postero- 
dorsal  bristles,  the  posterior  surface  wdth  four  to  seven  slender  bristles  on  basal 
half.  Costal  thorn  indistinguishable,  the  costa  with  very  short,  dense,  setulose 
hairs;  veins  3  and  4  ^-ery  decidedly  convergent  apically;  outer  cross-vein 
almost  parallel  to  ^\'ing  margin,  very  much  curved.  Lower  calypter  almost 
as  large  as  upper.     Length,  6.75  mm. 

Type.—  d" ;  Troy,  Idaho,  May  31,  1908,  [A.  N.  S.  No.  6213]. 
This  species  differs  from  any  in  this  genus  known  to  me  in 
having  the  abdomen  depressed,  the  cheeks  with  very  conspicuous 
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hairs,  which  are  not  confined  to  margin  but  invade  the  cheek 
itself,  and  the  bristles  adjoining  the  vibrissa  hair-like  and  not 
very  numerous. 

It  is  probable  that  this  species  will  require  to  be  placed  in  a 
new  genus,  but  comparison  of  both  sexes  of  the  species  involved 
is  necessary  to  permit  of  a  decision  on  this  point,  and  only  the 
male  of  depressa  is  available  to  me  at  this  time. 

HYLEMYIA  1{.-D. 

I  have  dropped  the  very  unsatisfactory  genus  Phorbia  in  this 
paper,  because  no  separation  of  genera  can  be  based  upon  the 
very  unstable  character  of  the  hairing  of  the  arista.  If  we  accept 
the  presence  or  absence  of  hairs  on  the  arista  as  the  distinguishing 
character  for  these  and  other  anthomyiid  genera,  we  undoubtedly 
obtain  results  which  are  neither  satisfactory  nor  in  agreement 
with  natural  relationships. 

All  the  species  I  have  described  in  this  and  other  papers,  and 
those  already  described  or  recorded  by  Stein  from  North  America, 
have  been  incorporated  in  a  key  which  I  have  in  manuscript  and 
hope  to  publish  when  I  complete  working  over  the  material  now 
on  hand. 

Hylemyia  antiqua  Mcigen 

1826.     Anlhomyia  antiqua  Meigcn,  Sys.  Beschr'.,  v,  166. 

There  are  four  females  in  the  collection  which  agree  with  speci- 
mens of  this  common,  widely  distributed  species  before  me  which 
were  bred  from  onions  near  Chicago,  Illinois. 

Locality;  San  Francisco,  California,  (F.  E.  BlaisdcU),  one  speci- 
men, May  27,  1908,  three  specimens,  August  7,  1908. 

Hylemyia  fracta  sp.  n. 

Male. — Black,  slightly  shining.  Head  black,  interfrontalia,  anterior  half 
of  parafacials,  and  the  upper  anterior  portion  of  cheeks  rufous;  face,  cheeks, 
and  orbits  with  white  pniincscence;  antennae  and  palpi  black.  Thoracic 
dorsum  with  slight  whitish  pruinescence,  which  is  most  distinct  on  lateral  mar- 
gins, and  l)etween  the  acrostichals  and  dorso-centrals  anteriorly;  pleura 
whitish  pruinosc.  Abdomen  rather  densely  whitish  pruinescent,  less  pro- 
nouncedly so  on  posterior  margin,  each  segment  with  a  central  black  stripe,  and 
the  anterior  margin  black.  Legs  black.  Wings  clear,  veins  black.  Calyptra 
white,  margins  yellowish.     Halteres  yellow. 

Eyes  separated  by  a  little  more  than  width  of  anterior  ocellus;  antennae 
distinctly  shorter  than  face,  third  joint  one  and  one-half  times  as  long  as 
second;  arista  with  microscopic  pubescence;  parafacial  in  i)r(iril('  liroade"-  t'-an 
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width  of  thJrd  antennal  joint  at  base  of  antennae,  becoming  narrower  below, 
cheek  nearly  twice  as  high  as  width  of  parafacial,  margin  with  two  to  three 
series  of  long  bristly  hairs,  which  are  upwardly  curved  on  the  greater  portion 
of  the  series,  vibrissal  angle  very  slight,  three  to  four  bristles  above  vibrissa. 
Thorax  with  long  hairs  and  bristles,  the  former  not  dense;  three  pairs  of  long 
presutural  acrostichals;  postsutural  dorso-centrals  three;  prealar  bristle  a 
little  over  one-third  as  long  as  the  bristle  behind  it;  sternopleurals  one:  two. 
Abdomen  rather  strongly  bristled;  fifth  sternite  with  slender  processes,  which 
are  armed  with  a  few  moderately  long  bristly  hairs  on  their  discs.  Fore  tibia 
with  one  long  posterior  median  bristle,  the  apex  on  posterior  side  with  a  long, 
strong  downwardly  directed,  slightly  forward,  or  upward  curved  bristle  which 
is  blunt  at  its  apex  as  if  broken  off;  mid  femur  wdth  seven  to  nine  closely 
placed,  long,  slender  bristles  on  basal  half  of  postero-ventral  surface;  mid 
tibia  with  five  weak  bristles,  one  antero-dorsal,  two  postero-dorsal,  and  two 
postero-ventral;  mid  tarsus  less  than  two-thirds  as  long  as  mid  tiljia;  hind 
femur  N\-ith  four  to  six  bristles  on  apical  half  of  antero-ventral  surface,  the 
postero-ventral  surface  unarmed;  hind  tibia  with  four  to  five  short  antero- 
ventral  bristles,  four  to  five  slightly  longer  antero-dorsal  bristles,  interspersed 
on  basal  half  with  some  setulose  hairs,  and  three  long  postero-dorsal  bristles, 
posterior  surface  with  four  to  five  setulose  hairs  on  basal  half;  hind  tarsus 
almost  as  long  as  hind  tibia.  Costal  vein  very  thin  to  near  apex  of  first  vein; 
costal  thorn  very  small;  outer  cross-vein  oblique,  slightly  curved.  Length, 
6  mm. 

Tijpe.—  d';  Cloudcroft,  New  Mexico,  May  26,  1902,  [A.  N.  S. 
No.  6221]. 

This  species  runs  down  to  antiqua  Meigen  in  an  unpublished 
key  of  mine,  resembhng  that  species  in  having  a  blunt  spine  at 
apex  of  fore  tibia  on  posterior  side  and  entirely  black  legs,  but  is 
readily  separated  by  the  more  hairy  cheeks,  much  longer  and 
more  widely  spaced  presutural  acrostichals,  longer  prealar  bristle, 
shorter  mid  tarsus,  and  the  tibial  chaetotaxy. 

Hylemyia  facialis  sp.  n. 

Male. — Black,  slightly  shining,  densely  gray  pruinescent.  Head  black; 
orbits,  face,  and  cheeks  wdth  dense  white  pruinescence,  when  seen  from  the 
side  the  orbit  has  an  opaque  testaceous  yellow  spot  at  base  of  antennae  which 
becomes  black  below,  and  a  blackish  browni  spot  at  lower  angle  of  eye,  which 
adjoins  a  yellowish  mark  on  vibrissal  angle  of  cheek;  second  antennal  joint 
rufous;  palpi  fuscous.  Thoracic  dorsum  -^v-ith  three  narrow  brown  vittae. 
Abdomen  with  a  median  black  spot  on  base  of  each  segment  on  dorsum;  pro- 
cesses of  fifth  sternite  largely  testaceous.  Legs  yellowish  testaceous,  coxae 
grayish;  tarsi  fuscous.  Wings  clear;  jimction  of  second  and  third  veins,  and 
both  cross-veins  conspicuously  brownish.     Calyptra  white.     Halteres  yellow. 

Eyes  separated  by  width  of  anterior  ocellus;  orbital  bristles  on  lower  half 
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only;  antennae  reaching  almost  to  incnith  margin,  third  joint  twice  as  long  as 
second;  arista  with  the  longest  hairs  slighth'  shorter  than  width  of  third  an- 
tennal  joint;  parafacials  in  profile  slightlj-  less  than  width  of  third  antenna! 
joint  and  less  than  half  as  wide  as  height  of  cheek,  the  latter  with  one  to  two 
series  of  marginal  bristles;  vibrissa  above  lower  level  of  cheek.  Thorax  with 
three  to  four  pairs  of  widely  separated  presutural  acrostichals,  between  whic'i 
there  are  no  w^eak  hairs;  prealar  bristle  over  one-third  as  long  as  the  bristle 
behind  it.  Abdomen  slightly  flattened;  fifth  sternite  with  a  i)air  of  sliort, 
broad,  apically  truncated  processes,  the  lower  margins  of  which  are  armed  v.ith 
very  closely  placed,  fine,  short  hairs,  the  apex  less  densely  fringed;  hypopygium 
rather  large  for  a  species  of  this  genus,  the  sixth  abdominal  segment  glossy 
black,  contrasting  sharply  with  the  basal  segment  of  hypopygium,  both  of 
them  with  long,  strong  bristles.  Legs  stout;  fore  tibia  with  one  antero-dorsal 
and  one  postero-ventral  l)ristle;  mid  femur  with  two  to  three  short,  weak 
bristles  near  base  of  postero-ventral  surface;  mid  tibia  with  one  antero-dorsal, 
two  postero-dorsal,  and  two  postero-ventral  bristles;  mid  tarsus  distinctly 
shorter  than  mid  tibia;  mid  femur  with  four  to  six  strong  bristles  on  antero- 
ventral  surface,  the  longest  and  strongest  one  near  middle,  the  postero-ventral 
surface  with  one  to  two  short,  stout  bristles  near  middle;  hind  tibia  with  two 
short  antero-ventral,  four  unecjual  antero-dorsal,  and  three  strong  postero- 
dorsal  brLstles,  po.sterior  surf  ace  with  an  irregular  series  of  six  to  nine  short,  erect, 
setulose  hairs  on  basal  half;  hind  tarsus  very  little  shorter  than  hind  tibia. 
Costal  thorn  very  short;  apex  of  wing  rather  acute,  third  vein  ending  almost 
in  tip,  fourth  vein  ending  almost  as  far  l)ehind  tip  as  second  does  in  frt)nt  of  it. 
Length,  6  mm. 

Type.—  d';  Yosemite  Valley,  California,  May  22,  1908,  [A. 
N.  S.  6214]. 

This  species  differs  from  others  with  pale  legs  known  to  me  in 
having  three  infuscated  areas  on  wings,  in  structure  of  the  fifth 
abdominal  sternite,  and  in  chaetotax}'  of  the  legs. 

Hylemyia  alcathoe  Walker 

ISU).     Antliouiijifi  nhathoe  Walker,  List,  iv,  937. 

There  arc  nineteen  specimens  of  this  species  in  the  collection 
as  follows:  two  males,  Redwood  Canon,  ]\Iarin  County,  California, 
May  17,  1908;  three  males,  Lagunitas  Canon,  ]\Iarin  County, 
California,  March  29,  1908;  two  males  and  two  females,  Yosemite 
Valley,  California,  :May  22,  1908;  four  males,  Berkeley  Hills, 
California,  March  22,  1908;  two  females,  same  localit}',  April  20, 
1908;  two  females,  Mesa  Grande,  Sonoma  County,  California, 
May,  1908,  (J.  P.  Baumberger);  one  female,  same  locality,  Jime, 
1908;  one  male,  San  Francisco,  California,  March  30,  1908,  (F.  E. 
Blaisdell). 
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Hylemyia  duplicata  sp.  n. 

Male. — Black,  densely  gray  pruinescent.  Orbits,  face  and  cheeks  with 
silvery  pruinescence;  frontal  triangle  rufous;  antennae  black,  second  joint 
bro^\Tiish  at  apex;  palpi  black.  Thoracic  dorsum  with  three  fuscous  vittae. 
Abdomen  with  a  fuscous  dorso-central  stripe.  Legs  ferruginous,  coxae  and 
a  longitudinal  stripe  on  postero-dorsal  surface  of  fore  femora  fuscous.  Calyp- 
tra  white.  Halteres  whitish  yellow.  Wings  clear,  veins  brown,  cross-veins 
very  faintly  infuscated. 

Eyes  in  type  separated  by  distinctly  less  than  width  across  posterior  ocelU; 
orbits  contiguous,  obliterating  interfrontaha  for  a  considerable  distance  below 
ocelli;  arista  microscopically  pubescent;  parafacials  as  broad  in  profile  as  third 
antennal  joint;  height  of  cheek  one-sixth  that  of  eye;  bristles  on  frons  not 
carried  beyond  middle.  Thorax  with  three  strong  pairs  of  presutural  acros- 
tichals;  sternopleura  with  four  bristles.  Abdomen  cylindrical;  the  forwardly 
directed  apical  processes  of  hypopygium  slender,  armed  along  their  lower  sur- 
faces (when  directed  forward)  with  dense,  very  short,  black  bristly  hairs  (fig. 
4);  fore  tibia  with  one  antcro-dorsal  bristle,  and  one  posterior;  mid  femur  with 
two  to  three  strong  bristles  on  basal  half  of  postero-ventral  surface;  mid 
tibia  with  one  antero-dorsal,  one  postero-dorsal,  and  two  posterior  bristles; 
hind  femur  with  a  complete  series  of  strong,  rather  widely  spaced  bristles  on 
antero-ventral  surface  and  two  to  three  on  postero-ventral  &t  middle;  hind 
tilna  with  one  antero-ventral,  two  antero-dorsal,  and  two  postero-dorsal  bris- 
tles. Costal  thorn  shorter  than  inner  cross-vein;  outer  cross-vein  verj'  oblique, 
distinctly  bent. 

Female. — Similar  to  the  male  in  color,  the  anterior  half  of  interfrontaha  red. 

Eyes  separated  by  at  least  one-third  the  head-width  at  vertex,  wider  an- 
teriorly; cruciate  bristles  absent.     Fore  tarsi  normal.     Length,  7  to  8.5  mm. 

Typc—d";  Yosemite  Valley,  California,  May  22,  1908,  [A.  N. 
S.  No.  6215].  Paratypes. — 3  .cf ,  1  9  ,  topotypical;  2  cf ,  Redwood 
Canon,  Marin  County,  California,  May  17,  1908;  1  d",  2  9, 
Berkeley  Hills,  California,  April  20,  1908;  1  cf,-  same  locality, 
March  14,  1908;  1  d^,  Grizzly  Peak,  Berkeley  Hills,  California, 
March  23,  1908;  1  d",  Cloudcroft,  New  Mexico,  June  19,  1902; 
1  d,  Beulah,  New  Mexico,  June  28,  1902;  1  d,  Troy,  Idaho, 
May  31,  1908. 

The  series  shows  a  considerable  variation  in  size  and  color, 
the  antennae  being  sometimes  almost  entirely  black,  and  some- 
times with  the  second  and  base  of  third  joint  rufous,  while  the 
palpi  are  black  with  pale  bases  or  almost  entirely  pale.  Two  of 
the  specimens  from  the  type  localitj^  have  the  eyes  closer  together 
than  the  others  and  are  in  other  respects  slightly  different,  but 
the  hypopygia  of  the  males  present  no  tangible  distinctions  and' I 
consider  them  as  merely  variants.  The  mid  tibia  has  sometimes 
a  weak  antero-ventral  bristle. 


J.    R.    MALLOCH  309 

Hylemyia  substriatella  sp.  u. 

Male. — Similar  to  the  preceding  species  in  color.  The  type  specimen  has 
the  second  antennal  joint  rufous  and  the  palpi  black.  The  cross-veins  are 
very  slightly  clouded. 

Structurally  the  species  are  similar  but  the  mid  tibiae  have  an  antero- 
ventral  bristle  which  is  much  stronger  than  that  of  the  preceding  species;  the 
hind  tibia  has  two  antero-vcntrals,  and  the  hypopygium  differs  as  shown  in 
figure  3.     Length,  8.75  mm. 

Type. —  cf ;  Falls  Church,  Virginia,  October,  [Coll.  Illinois]. 
This  species  is  added  to  facilitate  comparison. 

Hylemyia  sp.? 

Three  female  specimens  of  a  species  somewhat  resem})ling 
duplicata,  but  differing  in  having  the  arista  short-haired,  the 
femora  browned  at  middle,  the  outer  cross-vein  straight  and  al- 
most erect,  and  the  tibiae  with  more  numerous  bristles.  The 
clouded  cross-veins  of  this  species  separate  it  from  most  species 
of  this  genus. 

Localities:  Cloudcroft,  New  Mexico,  June  1(3,  1902;  Alamo- 
gordo,  New  Mexico,  Maj^  5,  1902. 

Hylemyia  variata  Fin. 

1820.     Musca  variata  Fallen,  Dipt.  Suec,  ]Mu.sc.,  59. 

This  species  occurs  throughout  Europe  and  North  America, 
even  as  far  north  as  Alaska. 

Represented  in  this  collection  by  two  males  from  Berkeley 
Hills,  Alameda  Count}',  California,  April  11  and  20,  1908;  one 
female,  Redwood  Cafion,  Marin  County,  California,  May  17, 
1908,  and  one  male,  Troy,  Idaho,  May  31,  1908. 

Hylemyia  brevitarsis  sp.  n. 

Male. — Black,  shining;  thorax  rather  indi.^tinctly  trivittate;  abdomen  with 
a  broad  black  dorso->central  stripe  and  poorlj-  defined  black  posterior  and 
anterior  margins  to  segments.     Calyptra  white.     Halteres  yellow. 

Eyes  separated  bj^  more  than  width  across  posterior  ocelli;  parafacial  in 
profile  wider  than  width  of  third  antennal  joint;  the  latter  less  than  twice  as 
long  as  second;  arista  bare;  cheek  one-third  as  high  as  eye  and  higher  than  width 
of  parafacial;  proboscis  rather  slender.  Thorax  with  long,  but  not  dense  hairs; 
three  pairs  of  long  presutural  acrostichals  present;  prealar  about  half  as  long 
as  the  bristle  l)chind  it.  Abdomen  narrow,  parallel-sided;  fifth  sternite  shin- 
ing, the  processes  broad,  rounded  at  apices,  almost  bare  on  lower  half,  and 
with  manj'  long  bristles  on  upper  half.  Mid  femur  with  short  bristly  hairs  on 
antoro-ventr;d  surface,  those  on  postero-^-entral  very  long  and  strong;  hind 
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femur  with  long  bristles  on  antero-  and  poster o -ventral  surfaces,  those  on 
the  former  more  closely  placed  and  much  the  strongest;  fore  and  mid  tibiae 
with  or  without  a  weak  posterior  bristle;  hind  tibia  usually  with  three  antero- 
dorsal  and  three  postero-dorsal  bristles,  the  lowest  pair  not  much  below  middle; 
antero-ventral  surface  sometimes  with  one  to  two  weak  setulae;  tarsi  on 
all  legs  distinctly  shorter  than  tibiae,  the  posterior  surfaces  of  mid  and  hind 
pairs  with  short  suberect  setulose  hairs.  Costal  thorn  weak;  outer  cross- 
vein  straight;  apex  of  wing  rather  pointed,  third  vein  ending  almost  exactly 
in  tip.     Length,  7  mm. 

Type. —  d^ ;  Redwood  Canon,  Marin  County,  California,  May 
17,  1908,  [A.  N.  S.  No.  6216].  Paratypes.—2  specimens;  Lagun- 
itas  Cafion,  Marin  County,  California,  March  29,  1908. 

This  species  bears  a  strong  resemblance  to  spiniventris  Coquil- 
lett,  but  the  fifth  sternite  and  chaetotaxy  of  the  legs  separate  it 
from  that  species  and  its  allies. 

Hylemyia  neomexicana  sp.  n. 

Male. — Black,  .subo])aciue,  denselj"  graj'  pruinesccnt.  Head  black,  frontal 
triangle,  face,  greater  portion  of  parafacials,  and  cheeks  rufous;  antennae, 
pro])oscis,  and  jmlpi  black.  Thorax  without  vittae.  Abdomen  with  a  mod- 
erateK'  broad,  black  dorso-central  vitta.  Legs  black,  tibiae  pale,  reddish, 
but  the  specimen  is  sUghtly  teneral  and  in  mature  examples  the  legs  may  be 
entirely  black.     Wings  clear.     Cah'^ptra  white.     Halteres  pale. 

Eyes  separated  by  about  width  of  anterior  ocellus;  parafacials  in  profile 
about  as  wide  as  third  antennal  joint;  cheek  nearly  twice  as  high  as  width  of 
l)arafacial,  marginal  bristles  long  but  not  strong,  in  a  single  series,  three  to 
four  on  anterior  half  upwardlj'  directed,  vil)rissa  long;  arista  with  the  longest 
hairs  about  equal  in  length  to  basal  diameter  of  arista.  Presutural  acrosti- 
chals  long  but  irregular,  two  distinct  pairs  in  type;  prealar  bristle  minute  or 
absent.  Abdomen  depressed,  parallel -sided;  hypopygium  small;  fifth  sternite 
deeply  cleft,  the  lateral  processes  not  very  long,  armed  with  dense,  short,  erect 
bristly  hairs  on  inner  sides  and  with  some  discal  bristles  which  become  longer 
at  apex.  Fore  tibia  with  one  posterior  bristle  at  middle;  mid  femur  with  a 
series  of  long  bristles  on  basal  half  of  postero-ventral  surface;  mid  tibia  with 
one  antero-dorsal,  two  postero-dorsal,  and  two  postero-ventral  bristles;  hind 
femur  with  a  complete  series  of  bristles  on  both  antero-  and  postero-ventral 
surfaces,  the  former  much  stronger  and  longer  than  the  latter;  hind  tibia  with 
three  postero-dorsal  bristles,  and  long  erect  setulose  hairs  on  all  the  other  sur- 
faces, the  longest  of  which  is  almost  twice  as  long  as  diameter  of  tibia;  all 
tarsi  sUghtly  compressed,  with  the  normal  armature,  the  hind  pair  as  long  as 
tibiae.     Costal  thorn  short;  veins  3  and  4  subparallel  apically.     Length,  5  mm. 

Type. —  d^ ;  top  of  Las  Vegas  Range,  above  Beulah,  New  Mex- 
ico, June  28,  1902,  [A.  N.  S.  No.  6217]. 
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This  species  is  allied  to  Hyhmyia  (Phorbia)  fusciceps  Zctter- 
stedt,  but  differs  in  having  more  than  one  series  of  erect  hairs  on 
the  hind  tibia.  There  is  another  western  species  which  is  very 
closely  related  to  neomexicana,  the  differentiating  characters 
being  eniin  erated  below. 

Hylemyia  cilifera  sp.  n. 

Male.- — Differs  from  the  preceding  species  in  color  in  having  the  head 
black. 

The  prealar  bristle  is  nearly  half  as  long  as  the  one  Ijehind  it;  the  fifth 
abdominal  sternite  is  almost  bare  along  the  inner  margins  of  the  processes, 
but  the  discs  of  these  are  furnished  with  much  longer  and  stronger  bristles 
than  in  neomexicana;  the  armature  of  the  legs  is  stronger  than  in  that  species 
and  very  nearly  the  same,  the  noticeable  difference  being  that  in  neomexicana 
the  antero-ventral  series  of  erect  hairs  on  hind  tibia  is  nearly  uniform  in  spacing 
and  strength  from  base  to  near  apex,  whereas  in  cilifera  the  hairs  become  more 
wideh'  spaced  and  distinctly  stronger  beyond  middle,  the  last  one  being  bristle- 
like and  rather  widely  removed  from  the  one  basad  of  it.     Length,  G.5  mm. 

Type. — cT ;  Gallatin  County,  Montana,  June  13,  1917,  [Illi- 
nois]. 

Hylemyia  spiniventris  Coquillett 

1900.     Hylemyia  spiniventris  Coquillett,  Pro.  Wash.  Ac.  Sci.,  ii,  449. 

This  species  is  represented  by  five  males  and  nine  females  in 
this  collection,  all  of  which  were  taken  at  Beulah,  New  Mexico, 
June  28,  1902,  on  top  of  the  range. 

This  species  and  the  four  following  agree  very  closely  in  color, 
spiniventris  differing  noticeably  in  having  the  wings  largely 
fuscous.  The  mid  and  hind  femora  are  armed  on  the  antero-  and 
postero-ventral  surfaces  with  strong  bristles  which  are  present 
on  at  least  the  basal  half,  and  the  hind  tibiae  are  armed  with  very 
long  bristles. 

Hylemyia  marg^nella  sp.  n. 

Male. — Black,  slightly  shining.  Frons,  orbits,  face,  and  cheeks  with  whitish 
pruinescence.  Thorax  indistinctly  trivittate,  the  spaces  between  vittae  whit- 
ish pruinescent.  Abdomen  with  a  broad  l)lack  dorso-cen^ral  stripe,  which  is 
dilated  anteriorly  on  each  segment.  Wings  almost  hyaline,  fuscous  at  base. 
Legs  black.     Calyptra  white.     Halteres  yellow. 

Eyes  separated  by  at  least  the  width  across  jjosterior  ocelli;  head  in  jn'ofile 
the  same  as  in  marginala  Stein;  arista  with  the  longest  hairs  not  much  more 
than  as  long  as  basal  diameter  of  arista;  parafacials  in  profile  distinctly  wider 
than  third  antenna!  joint  and  slightly  over  half  as  wide  as  height  of  cheek. 
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Prcsiitural  acrostichals  irregularly  four-rowed,  weak,  of  moderate  length, 
the  outer  two  rows  longest;  prealar  nearly  as  long  as  the  bristle  behind  it. 
Abdomen  about  twice  as  long  as  wide,  parallel -sided;  fifth  sternite  with 
\\caker  but  more  numerous  discal  bristles  than  in  marginata,  the  inner  margin 
of  each  process  with  minute  spinules  which  are  verj'  noticeably  shorter  than 
those  of  })iarginata  (figs.  5  and  8) ;  hypopigium  differing  from  that  of  marginata 
in  having  the  dorsal  processes  stout  and  blunt  at  apex  (figs  10  and  11).  Chae- 
totaxy  of  legs  as  in  marginala  but  the  bristles  are  longer  and  stronger. 

Fonalc. — DifTers  in  color  from  the  male  in  having  the  body  less  shining  and 
not  so  deep  black,  owing  to  the  presence  of  brownish  yellow  pruinescence. 
The  head  is  entirely  black,  with  the  interfrontalia  opaque,  almost  velvetj- 
black.  The  thorax  and  abdomen  are  less  distinctly  vittate  than  in  tlu>  male, 
and  the  wings  are  paler  at  base. 

Stnicturally  and  in  chaetotaxj'  the  species  closel}'  resembles  spiniventns 
Coquillett  and  marginata  Stein  but  the  arista  is  much  shorter  haired  than  in 
either  of  these  species.     Length,  6.75  mm. 

Type. —  cf ;  Tennessee  Pass,  Colorado,  July  24,  1917,  (Aldrich), 
[Coll.  Illinois].  Paratypes. — 4  cf,  6  9,  Beulah,  New  Mexico, 
June  28,  1902,  top  of  range. 

A  female  from  Redwood  Caiion,  ]\Iarin  County,  California, 
May  17.  1908,  may  be  this  species. 
Hylemyia  spinilamellata  sp.  n. 

Male. — Similar  to  the  last  species  in  color. 

Stnicturally  similar  to  the  preceding  species,  but  differing  from  it  in  that 
the  longest  hairs  on  the  arista  are  as  long  as  the  width  of  the  tliird  antennal 
joint,  the  eyes  are  a  Uttle  closer  together,  the  presutural  acrostichals  cover  a 
narrower  strip,  the  processes  of  fifth  abdominal  sternite  are  armed  with  longer 
stout  spines  on  basal  half  of  inner  margin  (fig.  7),  and  the  hypopygium  is  en- 
tirely different  (fig.  9). 

Female. — Similar  to  the  female  of  the  preceding  species,  but  having  the  arista 
with  much  longer  hairs.     Length,  6  to  7  mm. 

Type.—  &;  Silver  Lake,  Utah,  July  10,  [Coll.  Illinois].  Para- 
types.— 2   9  ,  Beulah,  New  Mexico,  June  28,  1902,  top  of  range. 

This  species  is  more  closely  allied  to  marginata  Stein  than  to 
marginella,  but  the  Jiypopj'gium  is  entirely  different  from  that  of 
marginata  as  shown  in  figures.  The  male  has  xevy  short,  regular 
bristles  on  antero- ventral  surface  of  n  id  femora,  which  become 
shorter  towards  apex,  whereas  in  the  other  species  the  bristles 
are  very  long  and  generally  confined  to  basal  half.  The  costal 
thorn  is  absent  in  t3^pe. 
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Hylemyia  piloseta  sp.  n. 

Male. — Agrees  in  color  with  marginelln. 

Eyes  separated  by  distinctly  more  than  the  width  across  posterior  ocelli; 
arista  with  the  longest  hairs  not  as  long  as  basal  diameter  of  arista;  parafacial 
in  profile  almost  as  wide  as  height  of  cheek.  The  armature  of  fifth  abdominal 
sternitc  is  similar  to  that  of  margimda  and  sinnilamellata  (fig.  6),  but  the 
hypopygium  is  distinctly  different  (fig.  12).  The  chaetotaxy  of  the  legs  is 
similar  to  that  of  the  other  members  of  this  group,  but  the  femoral  bristles 
of  mid  and  hind  legs  are  longer  and  stronger  on  the  ventral  surface  and  form 
more  nearly  complete  series  than  in  the  others.  The  outer  cross-vein  is  more 
erect  and  much  straighter  than  in  any  of  the  other  species,  especially  margin- 
nata.     Length,  7  mm. 

Type.—  d";  Corvallis,  Oregon,  April  26,  1908,  [Coll.  Illinois]. 
Paratypes. — 1  cf ,  Mary's  River,  Oregon,  [Coll.  Illinois];  Troy, 
Idaho,  May  31,  1908. 

Type  and  one  paratype  in  the  collection  of  Illinois  State  Nat- 
ural History  Survey,  one  parat^'pe  in  the  Academy  of  Natural 
Sciences  of  Philadelphia. 

There  are  several  more  species  closely  allied  to  the  foregoing  in 
North  America,  some  of  which  I  have  before  me  now.  The 
species  described  by  Johannsen  as  Hammomyia  setigera  is  a 
Hylemyia  very  closely  related  to,  if  not  identical  with,  marginata 
Stein.  I  have  not  seen  setigera,  but  the  description  agrees  more 
closely  with  marginata  than  with  any  species  known  to  me  and 
the  hjqiopygia  are  ver\'  much  alike. 

Hylemyia  mimetica  sp.  n. 

Male. — Black,  shining.  Face,  orbits,  and  cheeks  with  .slight  whitish  prui- 
nescence.  Thoracic  dorsum  indistinctly  trivittate.  Abdomen  with  the  dor- 
sum very  conspicuously  brownish  gray  pruinescent,  when  viewed  from  be- 
hind with  a  broad  black  central  line,  when  viewed  from  above  and  laterally 
the  segments  appear  to  be  blackened  on  anterior  and  posterior  margins; 
hypopygium  glossy  black.  Legs  black.  Wings  subfuscous.  Calj-ptra  white. 
Halteres  yellow. 

Eyes  separated  by  a  little  more  than  width  of  anterior  ocellus;  parafacial 
in  profile  nearly  as  wide  as  third  antennal  joint  at  base  of  antennae,  becoming 
much  narrower  below;  cheek  about  one-fifth  as  high  as  eye;  arista  with  the 
longest  hairs  slightly  longer  than  its  basal  diameter.  Thorax  with  three 
pairs  of  moderately  strong  presutural  acrostichals,  between  which  there  are 
no  weak  hairs.  Abdomen  narrow,  slightly  tapered  to  apex,  depressed;  hypo- 
pygium small;  fifth  sternite  with  two  narrow  elongate  proce.sses,  which  are 
armed  with  soft  erect  hairs  along  their  inner  margins  and  to  middle  of  disc, 
the  hairs  longer  at  bases  of  processes,  but  nowhere  bristly.     Fore  tibia  with 
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one  weak  antero-dorsal,  and  two  stronger  postero-ventral  bristles;  fore  tarsus 
verj'^  slightly  compressed,  longer  than  tibia;  mid  femur  with  irregular  bristles 
and  hairs  on  antero-  and  postero-ventral  surfaces,  longest  on  basal  half  and 
especially  on  that  of  postero-ventral  surface;  mid  tibia  with  one  antero- 
dorsal,  two  postero-dorsal,  and  three  to  four  posterior  bristles,  the  latter  in 
an  irregular  series;  mid  tarsus  shorter  than  mid  tibia;  hind  femur  with  a  series 
of  strong,  rather  irregular  bristles  on  antero-  and  postero-ventral  surfaces, 
those  of  the  latter  not  continued  to  apex;  hind  tibia  with  five  to  seven  uneven 
antero-dorsal,  and  three  to  four  postero-dorsal  bristles,  the  posterior  surface 
with  about  nine  strong,  suberect,  setulose  hairs;  tarsus  shorter  than  tibia. 
Costal  thorn  short;  outer  cross-vein  oblique,  distinctly  curved.  Length,  4.75 
mm. 

Type.—  d';  Cloudcroft,  New  Mexico,  May  27,  1902,  [A.  N.  S. 
No.  6218]. 

This  species  closely  resembles  one  which  I  have  described  in  a 
paper  now  in  the  press,  from  Alaska,  but  the  latter  differs  in 
having  one  posterior  hind  tibial  bristle,  the  wings  yellowish,  and 
in  some  minor  details.  Another  closely  allied  species  is  described 
herewith. 

Hylemyia  anthracina  sp.  n. 

Male. — Similar  in  color  to  the  preceding  species,  the  thorax  and  abdomen 
more  distinctly  vittate,  and  the  wings  clearer. 

Eyes  separated  by  width  across  posterior  ocelli;  parafacials  in  profile  broader 
than  in  mimetica,  their  width  exceeding  that  of  third  antennal  joint  and  nearly 
equal  to  that  of  cheek;  arista  pubescent,  the  longest  hairs  not  as  long  as  basal 
diameter  of  arista.  Presutural  acrostichals  rather  irregular,  three  to  four 
pairs;  prealar  bristle  more  than  half  as  long  as  the  bristle  behind  it.  Abdo- 
men as  in  mimetica,  but  the  fifth  sternite  with  longer  strong  bristles  especially 
at  apices  of  processes,  where  in  the  type  they  are  cruciate.  Fore  tibia  with 
two  posterior  bristles;  mid  femur  with  a  series  of  five  to  seven  bristles  to  be- 
yond middle  of  postero-ventral  surface;  armature  of  hind  femur  as  in  preceding 
species,  that  of  hind  tibia  differing  essentially  in  having  five  to  seven  very 
short  posterior  setulae  on  median  third,  none  of  which  are  longer  than  the 
diameter  of  tibia,  whereas  in  mimetica  the  bristles  are  longer  than  the  tibial 
diameter  and  extend  from  base  to  near  apex.  Venation  as  in  mimetica,  but 
the  outer  cross-vein  is  straight.     Length,  5.2.5  mm. 

Type.—  d";  Hood  River,  Oregon,  June  21,  1917,  [Coll.  Hhnois]. 
This  species  is  inserted  here  because  of  the  close  resemblance  to 
mimetica,  and  its  western  origin. 

Hylemyia  sp.? 

One  male  in  collection  differs  from  any  North  American  species 
.  known  to  me  in  having  the  acrostichals  in  front  of  suture  nearly 
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in  a  single  irregular  series.     It  most  closely  resembles  anthracina 
of  those  described  in  this  paper,  but  the  eyes  are  closer  together, 
the  arista  has  longer  hairs,  the  prealar  is  very  short,  the  hind  tibial 
armature  is  different,  and  the  wing  veins  are  yellow. 
Locality;  Beulah,  New  Mexico,  June  29,  1902. 

Hylemyia  angustiventris  sp.  u. 

Male. — Black,  slightly  shining,  densely  gray  pruinescent.  Head  black, 
interfrontaUa,  parafacials,  and  greater  portion  of  cheeks  reddish  testaceous. 
Tlioracic  dorsum  vnih  three  faintly  indicated  vittae,  the  median  one  most 
distinct,  lateral  margins  more  distincth'  pruinose  than  disc.  Abdomen  with 
a  shining,  fuscous  dorso-central  vitta,  which  is  of  uniform  width  from  base  to 
apex.  Legs  brownish  black,  the  hind  tilnae  i)alcr.  Wings  clear.  Calyptra 
white.     Halteres  yellow. 

Eyes  separated  by  not  more  than  width  of  anterior  ocellus;  face  concave  in 
profile,  the  parafacial  much  narrowed  at  lower  angle  of  eye;  antennae  almost 
as  long  as  face,  third  joint  less  than  one  and  one-half  times  as  long  as  second; 
arista  hairy,  the  longest  hairs  a  little  longer  than  basal  diameter  of, arista; 
cheek  about  one-fifth  as  high  as  eye,  anterior  angle  distinctly  but  not  greatly 
produced,  margin  with  short  hairs  and  a  few  longer  bristles,  some  of  those 
near  anterior  margin  upwardly  curved;  vibrissa  long,  a  few  weak  hairs  above 
it ;  ])roboscis  stout.  Presutural  acrostichals  weak,  one  to  two  pairs  in  irregular 
order;  prealar  bristle  absent,  only  the  usual  bristles  above  fore  coxae,  and  those 
weak.  Abdomen  narrow,  about  three  times  as  long  as  wide,  fourth  (visible) 
segment  longest;  fourth  sternite  with  three  to  five  long  downwardly  directed 
l)ristly  hairs  on  each  lateral  margin;  fifth  sternite  without  abnormal  bristling. 
Fore  tibia  with  two  bristles,  one  antero-dorsal,  and  one  postero-ventral ;  fore 
tarsus  longer  than  fore  tibia,  but  little  compressed;  mid  femur  with  four  to  six 
bristles  on  basal  half  of  postero-ventral  surface;  mid  tiliia  with  one  anterior,  one 
postero-dorsal,  and  two  postero-ventral  bristles;  hind  femur  with  four  to  five 
weak  bristles  on  apical  half  of  antero-ventral  surface,  the  postero-ventral 
surface  unarmed;  hind  tibia  with  two  antero-ventral,  four  to  six  antero- 
dorsal,  and  three  stronger  postero-dorsal  bristles,  the  posterior  surface  with  a 
few  setulose  hairs  on  basal  half.  Veins  3  and  4  convergent  at  apices;  outer 
crass-veins  straight;  costal  thorn  minute.     Length,  4  mm. 

Type.—  d";  Cloudcroft,  New  Mexico,  June  18,  1902,  [A.  N.  S. 
No.  G219].     Paratypes. — 1  cf ,  topotypical,  June  IG. 

This  species  resembles  linearis  Stein,  but  the  latter  has  the 
eyes  separated  by  nearly  the  width  across  the  posterior  ocelli, 
the  prealar  l^ristle  more  than  half  as  long  as  the  bristle  behind  it, 
the  costal  thorn  longer  than  inner  cross-vein;  the  whole  disc  of 
third  sternite  of  al)domcn  with  long,  bristly,  downwardly  directed 
hairs,  and  the  hind  tibia  with  threi'  long  bristles  on  the  antero- 
dorsal  surface. 
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Hylemyia  substriata  Stein 

1897.     Chorlophila  suhsiriaia  Stein,  Berl.  Ent.  Zeit.,  xlii,  233. 

One  male  which  agrees  in  all  particulars  with  the  type,  which  is 
before  me,  bears  data  as  follows:  Berkelej'^  Hills,  Alameda  County, 
California,  March  22,  1908. 

There  are  also  two  females  which  belong  to  this  species  from 
Cloudcroft,  New  Mexico,  May  26,  1902. 

Hylemyia  sp. 

This  species  closelj'  resembles  substriata  Stein,  but  there  are 
only  one  male  and  two  females  in  poor  condition  in  the  collection, 
so  that  it  is  impossible  to  identif}'  it  accurately. 

Locality;  Bright  Angel,  Arizona,  rim  of  Grand  Canon,  6880 
feet,  July  29  to  August  2,  .1906,  (P.  P.  Calvert). 

Hylemyia  sp.? 

One  male,  similar  in  appearance  to  the  last  one  except  that  there 
is  no  strong  pair  of  presutural  acrostichal  bristles.  The  hind 
tibiae  in  both  of  these  species  are  rufous. 

This  species  has  the  fore  and  mid  legs  glued  to  the  point  on 
which  it  is  mounted,  so  that  it  is  impossible  to  satisfactorily 
identify  it. 

Locality;  Beulah,  New  ]\Iexico,  June  28,  1902,  top  of  range. 

Hylemyia  curvipes  sp.  n. 

Male. — Black,  densely  graj'  pruinose.  Head  black,  frons,  face,  orbits, 
and  cheeks  with  silvery  pruinescence;  antennae  and  palpi  black.  Thorax 
with  three  or  five  brown  vittae.  Abdomen  with  a  black  dorso-central  stripe 
and  the  anterior  margin  of  each  segment  narrowly  black;  hypopygium  glossy 
black.  Legs  black.  Wings  clear,  veins  black.  Calyptra  white.  Halteres 
dull  yellow. 

Eyes  separated  by  a  little  more  than  width  of  anterior  ocellus;  parafacial 
in  profile  over  half  as  wide  as  third  antennal  joint,  width  of  the  latter  over 
half  as  great  as  height  of  cheek,  marginal  bristles  of  cheek  in  a  single  series 
anteriorly  where  they  are  upwardly  curved;  face  vertical  or  almost  so,  one  to 
two  short  hairs  above  vibrissa.  Three  pairs  of  presutural  acrostichals  present; 
prealar  bristle  less  than  half  as  long  as  the  bristle  behind  it.  Abdomen  de- 
pressed, narrow;  fifth  sternite  with  a  few,  long,  backwardly  directed  bristles 
on  disc,  each  process  rounded  at  apex,  slightly  chitinous,  glossy,  and  with  a 
stout,  blunt,  downwardly  directed  spine  near  apex  on  ventral  surface.  Legs 
slender,  the  hind  femora  very  much  curved;  fore  tibia  with  one  to  three  pos- 
tero-ventral  bristles;  mid  femur  with  six  to  eight  long  bristles  on  basal  half 
of  postero-ventral  surface;  mid  tibia  with  one  antero-dorsal,  two  to  three 
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postcro-dor.siil,  and  two  to  four  postero-ventral  bristles,  the  dorsal  surface  on 
apical  half  and  dorsal  surface  of  basal  joint  of  mid  tarsus  each  with  long  setu- 
lose  hairs;  anterior  surface  of  hind  femur  with  short,  erect,  setulose  hairs,  which 
become  longer  on  apical  half  of  antero-ventral  surface;  hind  tibia  with  a  series 
of  erect  setulose  hairs  on  each  of  the  following  surfaces,  antero-ventral,  anter- 
ior, antero-dorsal,  posterior,  and  postero-ventral,  postero-dorsal  surface  with 
four  widely  placed  slender  l)ristles.  Veins  3  and  4  convergent  apicalh-;  outer 
cross-vein  nearly  straight.     Length,  4  to  4.5  mm. 

Type.— 6" ;  Grand  Tower,  Illinois,  April  21  to  23,  1914,  [Illi- 
nois]. Paratypes. —  1  cf ,  topotypical;  2  cf,  Lafayette,  Indiana, 
:\Iay  1,  1918,  [Illinois]. 

This  species  bears  a  resemblance  to  trichodadyla  Zetterstedt, 
l)ut  the  hind  femora  are  very  much  curved,  and  the  armature  of 
the  hind  tibiae  is  quite  different. 

Hylemyia  fusciceps  Zetterstedt 

1845.     Aricia  fusciceps  Zetterstedt,  Dipt.  Scand.,  iv,  1552. 

The  commonest  and  most  widely  distributed  ant  homy  iid  fly 
in  North  America.  Represented  by  sixty-seven  specimens  from 
the  following  localities:  Milbrae,  Redwood  Canon,  Lagunitas 
Canon,  ]Mesa  Grande,  Sonoma  Count}',  Yosemite  Valley,  and 
Berkeley  Hills,  all  in  California;  Beulah,  top  of  Las  Vegas  Range, 
Alamogordo,  Highrolls,  East  Las  Vegas,  and  Cloudcroft,  all  in 
Xew  Mexico. 

Hylemyia  sp.? 

One  female  resembling  in  most  respects  that  of  fusciceps  Zetter- 
stedt, but  with  fewer  antero-dorsal  bristles  on  hind  tibiae. 

Locality;  Huachuca  Mountains,  Arizona,  August,  1905,  (H. 
Skinner). 

Subfamily  Fucellinae 
FUCELLIA    H.-D. 

There  are  two  species  of  this  genus  in  the  collection.  One  of 
these  is  undescribed. 

Fucellia  assimilis  sp.  n. 

Mdle  and  female. — Black,  densely  gray  pruinescent.  Head  grayish  testa- 
ceous, becoming  ochreous  anteriorly,  the  entire  face,  anterior  half  of  frons 
and  the  cheeks  reddish  testaceous;  third  antennal  joint  and  proboscis  black. 
Dorsum  of  thorax  with  three  narrow  brown  vittae.  Abdomen  with  a 
blackish  brown  dorso-central  vitta;  bases  of  setulae  and  bristles  each  sur- 
roimded    In^    a   black  dot;    fifth   sternite   testaceous   in   male.     Legs   black, 
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trochanters  and  tibiae  reddish  testaceous.  Wings  hyaUne,  in  the  male  with 
a  large  brown  mark  extending  on  costa  from  slightly  beyond  level  of  inner 
cross-vein  to  apex  of  wing,  filling  nearly  all  the  area  from  apex  of  fourth  vein 
to  costa  and  backward  to  near  outer  cross-vein;  no  such  mark  on  wings  of 
female.     Calyptra  white.     Halteres  yellow. 

Male. — Head  distinctly  broader  than  thorax,  and  nearly  twice  as  broad  as 
long  at  center  of  frons;  one  pair  of  bristles  on  interfrontalia;  each  orbit  with 
five  bristles;  antennae  short,  barely  more  than  half  as  long  as  face,  third  joint 
rounded  apically;  arista  bare;  vibrissal  angle  midway  between  upper  mouth 
margin  and  apex  of  third  antennal  joint;  cheek  nearly  as  high  as  eye,  marginal 
bristles  sparse  and  strong.  Mesonotum  with  three  pairs  of  presutural  acros- 
tichals;  lower  two  sternopleurals  about  half  as  long  as  upper  two.  Hypo- 
pygium  small,  retracted;  fifth  sternite  with  a  deep,  broad,  rounded  central 
excision.  Fore  tibia  with  one  antero-dorsal  and  one  posterior  bristle;  mid 
tibia  with  one  antero-dorsal  and  two  postero-dorsal  bristles;  hind  femur  with 
three  to  four  very  widely  spaced  antero-ventral  bristles  on  apical  half;  hind 
tibia  with  two  to  three  antero-ventral,  sLx  to  seven  antero-dorsal,  and  three 
to  four  postero-dorsal  bristles.  Veins  of  basal  half  of  wing  weak,  the  costa 
noticeably  so,  especially  between  apex  of  auxiliary  vein  and  apex  of  first;  the 
strong  costal  spines  on  imder  side  of  costa  present  only  from  the  beginning  of 
the  dark  mark  on  wing  to  apex.  Third  and  fourth  veins  parallel  on  apical 
portion. 

Female.- — Differs  from  male  in  having  the  head  about  equal  in  width  to 
thorax,  the  orbits  with  six  bristles,  the  wing  venation  normal,  the  costal  thorn 
distinct;  and  the  spines  on  costal  vein  present  from  a  short  distance  beyond 
apex  of  first  vein  to  apex  of  second.     Length,  4.5  mm. 

Type. —  d^;  San  Francisco,  California,  August  7,  1908,  (F.  E. 
Blaisdell),  [A.  N.  S.  No.  6220].  Allotype.— Same  locality,  May 
27,  1908,  (F.  E.  Blaisdell). 

This  species  is  very  similar  to  apicalis  Stein,  a  Chinese  species, 
but  differs  in  color  and  chaetotaxy  of  the  legs.  Stein  makes  no 
mention  of  any  peculiarity  of  wing  venation  in  apicalis  such  as 
is  described  above. 

Fucellia  maritima  Haliday 

1838.     Halithea  marilima  HaUday,  An.  Nat.  Hist.,  i,  (2),  186. 

Two  males  and  two  females,  San  Francisco,  California,  August 
7,  1908,  and  May  27,  1908,  (F.  E.  Blaisdell). 

This  is  the  most  widely  distributed  species  in  this  country.  I 
have  seen  it  from  the  Gulf  Coast  in  Texas,  and  various  points  on 
the  Atlantic  and  Pacific  coasts  and  have  taken  it  on  the  Little 
Wabash  River  in  Illinois  and  on  the  shores  of  Lake  Michigan. 
The  species  occurs  also  in  Europe. 
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Explanation  of  Plate  XVII 

Fig.    1. —  Xenaricia  fufva,  genital  segments  of  female,  caudal  view. 

rig.    2. —  Xenaricia  fulva,  same,  lateral  view. 

Fig.    3.- — Hylemyia  substriatella,  hypopj'gium  of  male,  lateral  view. 

Fig.    4.- — Hylemyia  duplicata,  same. 

Fig.    5. —  Hylemyia  marginella,  fifth  abdominal  sternite  of  male,  ventral  view. 

Fig.    6. —  Hylemyia  piloseta,  same. 

Fig.    7. —  Hylemyia  spinilamellata,  same. 

Fig.    8. —  Hylemyia  viarginata,  same. 

Fig.    9. —  Hylemyia  sjnnilamellata,  hypopygium  of  male,  dorsal  view,  one  side. 

Fig.  10. —  Hylemyia  marginella,  same. 

Fig.  11.- — Hylemyia  marginata,  same. 

Fig.  12. —  Hylemyia,  pilosela,  same. 
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DESCRIPTIONS  OF  ONE  NEW   GENUS   AND   FIFTEEN 

NEW   SPECIES   OF   TROPICAL   AMERICAN 

ORTHOPTERA 

BY   JAMES    A.    G.    REHN 

The  new  forms  described  in  the  present  paper  have  been  en- 
countered in  making  certain  comparative  examinations,  necessi- 
tated in  the  preparation  of  papers  which  have  recently  appeared 
or  are  now  in  preparation.  The  greater  portion  of  the  new 
species  are  based  on  material  forming  part  of  several  extensive 
series,  which,  for  various  reasons,  it  is  not  possible  to  fully  study 
at  this  time.  It  seems  advisable,  however,  that  the  new  descrip- 
tions should  appear,  particularly  as  it  is  necessary  to  quote  cer- 
tain of  them  in  other  papers  now  awaiting  publication.  All  of 
the  new  forms  are  based  on  material  from  the  collection  of  the 
Academy  of  Natural  Sciences  of  Philadelphia,  where  the  types 
are  located. 

Seven  of  the  species  described  are  Costa  Kican  and  eight  are 
from  various  locahties  in  South  America. 

BLATTIDAE 

The  following  species  was  distributed  to  a  number  of  collec- 
tions in  Europe  and  America  by  the  late  Dr.  Saussure,  under  the 
manuscript  name  of  E.  carhonaria.  This  latter  name  was  never 
adequately  proposed,  and  it  seems  most  fitting  in  fully  describing 
the  species  to  commemorate  the  name  of  the  student  who  assisted 
in  bringing  it,  and  numerous  similar  discoveries  in  the  zoology 
of  his  adopted  country,  to  the  attention  of  others — Prof.  Pablo 
BioUey. 

Euryeotis  bioUeyi  new  species     (PI.  XVIII,  figs.  1,  2,  3  and  4.) 
1896.     Eurycoli-'i  carbonaria  Tristan,  Informe  Mus.  Nac.  Costa  Rica,  1896.  p. 

1.5.     [La  Palma  and  Azahar  de  Cartago,  Costa  Rica.]     (Nomen  nudum.) 
1900.     Euryeotis  carbonaria  liioUey,  Ibid.,  1899-1900,  p.  46.     [La  Palma  and 

Azahar  de  Cartago,  Costa  Rica.]     (Insufficient,  three  word  characterization.) 

Allied  to  E.  mexicana  (Saussure),  from  the  Eastern  Cordillera 
and  Plateau  of  Mexico,  but  differing  in  the  more  angulate  and 
less  rounded  apices  of  the  tcgmina,  in  the  proportionately  l)roader 
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abdomen,  in  the  greater  interspace  between  the  eyes,  in  the  pro- 
nounced depression  and  expansion  of  the  caudal  tibiae  of  the 
male,  in  the  more  elongate  and  slender  median  and  caudal  tarsi, 
in  the  caudal  metatarsi  of  the  male  being  subequal  in  length  to 
the  remainder  of  the  tarsus,  instead  of  distinctly  shorter  as  in 
mexicana,  in  the  supra-anal  plate  of  the  male  being  proportion- 
ately broader,  in  the  subgenital  plate  of  the  male  being  trans- 
verse with  the  distal  margin  broadly  truncate,  instead  of  trigonal 
with  the  apex  narrow  and  V-emarginate  as  in  mexicana,  and  in 
the  apices  of  the  cerci  of  the  female  surpassing  the  supra-anal 
plate,  instead  of  subequal  to  the  same  as  in  mexicana. 

The  expansion  of  the  caudal  tibiae  of  the  male  recalls  E.  tibialis 
Hebard,^  from  Hispaniola,  but  in  the  present  species  the  expan- 
sion is  more  regular  and  the  dorsal  surface  bears  a  deep  longitu- 
dinal groove,  instead  of  a  shorter  ovate  depression  as  in  tibialis,  in 
which  species  this  expansion  is  equally  marked  in  the  female. 
From  tibialis,  however,  the  present  species  is  quite  distinct,  the 
size  being  much  less,  the  abdominal  form  different,  the  form  of 
the  supra-anal  plate  of  the  male  and  details  of  the  head  not  as  in 
tibialis. 

Type.- — cf ;  Pacayas,  Costa  Rica.  Elevation,  1430  meters. 
April,  1906.  (P.  Biolley;  no.  39.)  [Academy  of  Natural  Sciences 
of  Philadelphia,  Type  no.  5351.) 

_  Size  medium:  form  elliptical,  depressed:  surface  polished. 

Head  with  the  occiput  regularly  arcuate  transversely;  interspace  between 
the  eyes  very  broad,  equal  to  the  length  of  the  head  from  the  occiput  to  the 
clypeal  suture,  the  interspace  between  the  ocellar  spots  distinctly  less  than  that 
between  the  eyes;  eyes  reversed  reniform,  subpyriform  in  basal  outline,  this 
rectangulate  at  the  dorso-cephalic  angle ;  antennae  subequal  to  the  body  length. 

Pronotum  of  the  form  usual  in  the  genus ;  cephahc  margin  subtruncate  in  the 
greater  portion  of  the  supra-occipital  region,  caudal  margin  arcuato-truncate 
mesad,  subtruncate  laterad;  lateral  and  cephahc  margins  narrowly  cingulate. 
Mesonotum  and  metanotum  of  the  type  usual  in  the  genus.  Tegmina  not 
surpassing  the  caudal  margin  of  the  mesonotum,  lateral,  their  length  almost 
twice  their  greatest  width;  external  margin  shghtly  arcuate,  weakly  cingulate, 
apex  rectangulate,  internal  and  distal  margin  regularly  arcuate.     Wings  absent. 

Abdomen  very  short  ovate,  more  deplanate  than  the  thoracic  segments, 
disto-dorsal  abdominal  segments  with  distinct  but  not  strongly  pronounced 
caudad  projections  of  the  cauda  langles.  Supra-anal  plate  distinctly  transverse, 
the  greatest  length  contained  nearly  two  and  one-haK  times  in  the  proximal 

1  Entom.  News,  xxvii,  p.  264,  pi.  xiv,  fig.  1  and  text  fig.,  (1916). 
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width  of  the  plate;  lateral  supra-cereal  emarginations  of  the  plate  decided,  the 
median  portion  trapezoidal,  the  distal  margin  sinuato-truncate,  the  lateral 
angles  of  the  same  broadly  rounding  into  the  lateral  margins  of  that  area: 
cerci  broad,  depressed  fusiform,  the  apex  moderately  acute,  in  length  surpass- 
ing the  margin  of  the  supra-anal  plate  by  about  two-thirds  the  length  of  the 
latter:  subgenital  plate  strongly  transverse,  the  portion  between  the  styles 
somewhat  produced  distad  of  the  insertion  of  the  styles  and  broadly  truncate 
with  the  lateral  angles  rounded  obtuse-aiigulate;  styles  elongate,  simple,  taper- 
ing. 

Cephalic  femora  with  the  ventro-cephalic  margin  bearing  a  regular  series  of 
spines  except  proximad.  Median  femora  with  both  ventral  margins  regularly 
and  strongly  spined;  median  tibiae  subdcpressed ;  median  tarsi  with  the  met- 
atarsus distinctly  shorter  than  the  remaining  joints  together.  Caudal  femora 
with  the  armament  of  the  margins  as  in  the  median  limbs;  caudal  tibiae  de- 
pressed, elongate  subfusiform  in  general  outline,  the  surface  of  the  dorsal  and 
of  the  ventral  faces  with  a  broad,  longitudinal  impressed  area  of  a  general 
boat-shaped  character;  caudal  tarsi  elongate,  the  metatarsus  almost  subequal 
in  length  to  the  remainder  of  the  tarsus. 

Allotype. —  9  ;  Tablazo,  Costa  Rica.  Elevation,  1900  meters. 
September,  1906.     (J.  F.  Tristan.)     [Acad.  Nat.  Sci.  Phila.] 

Differing  from  the  description  of  the  male  in  the  following  features.  General 
form  with  the  abdomen  faintly  broader  in  proportion  than  in  the  male.  .\b- 
domen  with  the  caudo-lateral  angles  of  the  dista-dorsal  segments  more  pro- 
duced than  in  the  male.  Supra-anal  plate  subtrigonal  in  general  form,  mod- 
erately projecting,  faintly  rostrate,  tectate  distad,  the  dorsal  surface  there 
briefly  subcarinate;  converging  lateral  margins  of  the  plate  appreciably  con- 
cave proximad,  the  distal  portion  of  the  margin  broadly  V-emarginate,  this 
rounding  laterad  into  the  lateral  margins  proper:  cerci  depressed  broad-fusi- 
form, in  length  reaching  to  the  extremities  of  the  subgenital  valves,  apices 
acute:  subgenital  plate  verj^  ample,  the  valvate  portion  occupying  slightly  more 
than  half  the  length  of  the  pLite,  basal  suture  of  the  valves  occupying  about 
one-half  the  entire  width  of  the  plate.  Caudal  tibiae  moderately  depressed, 
not  at  all  expanded  as  in  the  male  and  without  impres.sed  areas  on  the  dorsal 
and  ventral  faces. 

General  color  varying  from  hessian  brown  to  pitch  black,  in  the  paler  indi- 
viduals the  thoracic  and  abdominal  segments,  the  coxae  and  the  tegniina  nar- 
rowly edged  with  pitch  black;  apex  of  the  abdomen  entirely  or  largely  pitch 
l)lack  in  those  which  show  any  color  contrasts,  the  subgenital  and  supra-anal 
plates  of  the  male  sex  lined  on  the  distal  margin,  and  the  cerci  of  both  se.xes 
tipped  with  ochraceous,  this  latter  coloration  varying  to  a  certain  degree. 
Distal  tarsal  joint  of  all  tarsi,  the  arolium  and  claws  of  the  same  with  the  base 
color  ochraceous-orange,  the  extremity  of  the  joint,  and  to  a  less  decided  or 
constant  degree  the  arolium  and  claws,  infuscate. 
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Length  of  Length  of       Greatest       Length  of       Length  of        Length  of 

body  pronotum        width  of         tegmen  caudal  caudal 

pronotum  tibia  tarsus 

Pacayas, /?/pe     20.5  mm.    6  mm.        8.9  mm.    3.2mm.    7.3  mm.    5.1mm. 

Santa    Maria 
de  Dota, 
paratype...     23.2  6.7  10.3  3.8  —  — 

Cartago,  para- 
type       24.2  6.2  9  3.4  8  — 

Monte  Redon- 

do,  paratype    18.7  5.7  8.3  3  6.6  4.2 

9 

Tablazo,  allo- 
iype 20.2  6.1  9.4  3.7  7.7  5.6 

La  Palma, 

paratype..     27  7.9  11.5  4.6  10.5  7.9 

La  Palma, 

paratype  .  .     26  6.4  9.4  4.2  8  6 

Pacayas,  para- 
type       23  6.3  8.9  3.5  8  — 

Pacayas,  para- 
type       25.2  6.2  9.6  4  8  — 

Santa    Maria 
de   Dota, 
paratype..     25.8  6.5  10  4.2  8.8  5.6 

Santa   Maria 
de  Dota, 
paratype  .  .     26  6.9  10  4  8  6 

Navarro,  para-    . 

type 21  6.5  9.7  4  8.5  5.3 

In  addition  to  the  type  and  allotype  we  have  before  us  a  series 
of  four  adult  males  and  one  immature  male,  twelve  adult  females 
and  fourteen  immature  females.  Of  these  three  adult  males  and 
eleven  adult  females  have  been  considered  paratypes,  the  adults 
not  considered  paratypes  being  teneral  or  without  exact  locahty. 
The  locahties  represented  by  these  specimens  are  as  follows: 

Pacayas,  Costa  Rica.  Elevation,  1430  meters.  April,  1916. 
(P.  Biolley.)  One  male  (type),  two  females  (paratypes). 
[A.  N.  S.  P.] 

Tablazo,  Costa  Rica.  Elevation,  1900  meters.  September, 
1906.  (J.  Fidel  Tristan.)  Four  females  (allotypes  and  two 
paratypes).     [A.  N.  S.  P.] 
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La  Palma,  Costa  Rica.  Elevation,  1600  meters.  May,  190G; 
June,  1908.  (J.  Fidel  Tristc4n.)  Two  females  (paratypes). 
[A.  N.  S.  P.] 

Itiquis,  Costa  Rica.  April  19,  1916.  (A.  Alfaro.)  One  female 
(paratype).     [A.  N.  S.  P.] 

Cartago,  Costa  Rica.  May  31,  1909.  (P.  P.  Calvert.)  One 
male  (paratype).     [A.  N.  S.  P.] 

Monte  Redondo,  Costa  Rica.  March,  1902.  (L.  Bruner.) 
One  male  (paratype);  one  immature  male  and  two  immature 
females.     [Hebard  Cln.] 

Santa  Maria  de  Dota,  Costa  Rica.  January,  1909.  (J.  Fidel 
Tristan.)  One  male  (paratype),  two  females  (paratypes)  and 
nine  immature  females.     [A.  N.  S.  P.] 

Navarro,  Costa  Rica.  (J.  Fidel  Tristan.)  One  female  (para- 
type).    [A.  N.  S.  P.] 

San  Jose,  Costa  Rica.  September,  and  October  24,  1915. 
(A.  Alfaro;  one  in  crown  of  dry  jocoto  (Spondias  purpurea).) 
One  female  (paratype);  one  immature  female.     [A.  N.  S.  P.] 

Tiribi,  Costa  Rica.  April,  1916.  (A.  Alfaro.)  One  immature 
female.     [A.  N.  S.  P.] 

Costa  Rica.  Labelled  "Eurycotis  carbonaria  Sss."  One 
male;  one  immature  female.  [A.  N.  S.  P.;  received  from  Dr. 
Saussure.] 

From  the  above  data  it  is  evident  the  species  is  rather  widely 
distributed  at  moderate  elevations  in  the  central  mountain  and 
table-land  region  of  Costa  Rica. 

The  features  of  variation  which  are  evident  from  the  series  are: 
size  variation,  which  is  demonstrated  by  the  table  of  measure- 
ments given  above;  the  width  of  the  face  and  the  interocular 
region,  which  latter,  especially  in  the  male  sex,  is  slightly  narrower 
or  distinctly  broader  than  described  above,  the  maximum  width 
l)oing  in  the  male  paratype  from  Santa  Maria  de  Dota,  in  which 
the  width  between  the  eyes  is  appreciably  greater  than  the  depth 
of  the  face  from  the  occiput  to  the  ch'peal  suture,  the  whole 
head  being  broader  than  average  and  correlated  with  an  unusually 
wide  pronotum;  caudo-lateral  production  of  the  disto-dorsal 
abdominal  segments,  which  in  the  female  sex  show  appreciable 
variation,  in  one  of  the  La  Palma  females  these  being  so  sharply 
produced  as  to  be  sub-spinifonu:  coloi'  fluctuations,  described 
above. 
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MANTIDAE 

POGONOGASTER  ^  new  genus 

A  member  of  the  Miopteryginae,  belonging  to  the  oUgonycine 
section,  but  in  no  way  closely  related  to  any  of  the  known  genera. 
It  is  however,  apparently,  more  nearly  related  to  Harpagonyx, 
Spanionyx  and  Thrinaconyx  than  to  any  of  the  other  genera. 
From  all  of  these  it  may  be  distinguished  by  its  truncate  occiput, 
which  also  lacks  angulate  juxta-ocular  lobes;  by  the  form  of  the 
pronotum,  which  seen  in  lateral  aspect  is  subsigmoid,  recalling 
the  Old  World  genus  Toxodera;  by  the  tuberculate  dorsum  of  the 
pronotum;  by  the  considerably  developed  triangular  supra-coxal 
expansions  of  the  pronotum;  by  the  abdomen  having  a  medio- 
dorsal  series  of  foliaceous  expansions  and  occasionally  similar 
lateral  expansions,  and  by  features  of  the  cephalic  tibial  spine 
formula. 

The  genus  is  most  aberrant  in  general  form  and  appearance, 
and  would  appear  at  first  glance  to  have  little  in  common  with 
the  genera  with  which  it  is  here  associated.  More  careful  study 
shows,  however,  that  the  affinity  of  Pogonogaster  is  with  the  oU- 
gonycine miopterygids. 

Description  of  the  Genus. — (Female  sex  alone  known.)  Head 
transverse;  occiput  straight,  with  rounded  juxta-ocular  elevations; 
ocelli  minute  (  9 ),  in  broad  triangle;  facial  scutellum  transverse; 
eyes  rounded.  Pronotum  elongate,  siginoid  in  lateral  view; 
supra-coxal  expansions  decided,  acute,  sub-foliaceous;  dorsal 
surface  bearing  on  the  collar  a  median  and  a  postmedian  paired 
tubercle  or  a  single  low  swelling,  on  the  shaft  a  pair  of  decided 
tubercles  mesad  at  the  caudal  margin:  shaft  with  a  distinct 
median  carina;  all  margins  serrate  or  serrulate.  Tegmina  and 
wings  in  adult  (  9  )  probably  undeveloped  or  abbreviate.  Abdo- 
men with  the  dorsal  segments  ha^'ing  the  caudal  margins  devel- 
oped mesad  on  the  proximal  segments  into  erect  foliaceous 
structures,  which  distad  are  expanded  and  the  margins  are 
serrato-dentate,  on  the  distal  segments  the  structures  are  merely 
projecting  folds  of  the  margin;  lateral  the  dorsal  segments  may  or 
may  not  develop  proximad  a  series  of  structures  similar  to  the 
median  ones :  venter  of  the  abdomen  with  a  series  of  median  folds 
of  the  caudal  margins  of  the  segments:  supra-anal  plate  (9) 

^  From  ircoyup  beard,  yavnjp  belly. 
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linguiform,  tectate,  carinate  dorsad.  Cephalic  femora  with  distal 
five-eighths  very  slender;  discoidal  spines  three  in  number: 
cephalic  tibiae  abbreviate,  not  a  third  as  long  as  the  femora,  in 
addition  to  the  claw  with  an  internal,  an  external  and  two  distal 
spines,  proximal  portion  of  the  ventral  margin  with  a  series  of 
several  small  denticulations.  Median  and  caudal  limbs  elongate; 
femora  faintly  swollen  in  the  pregenicular  region;  genicular  lobes 
produced,  rounded  acuminate;  caudal  metatarsi  forming  dis- 
tinctly more  than  half  of  the  entire  tarsal  length. 
Genotype. — P.  tristani  new  species. 

Pogonogaster  tristani  new  species     (PI.  XVIII,  figs.  .5  and  6;  pi.  XX,  fig.  1.) 

Type. —  9;  La  Palma,  Costa  Rica.  Elevation,  1600  meters. 
May,  1906.  (J.  Fidel  Tristan.)  [Academy  of  Natural  Sciences 
of  Philadelphia,  Type  no.  5353.] 

Size  medium:  form  moderately  elongate,  abdomen  fusiform:  surface  un- 
polished. 

Head  in  general  form  transverse,  subtrigonal:  occiput  when  seen  from  the 
cephalic  aspect  transverse  truncate,  with  very  low  and  rounded  juxta-ocular 
swellings:  front  dorsad  of  the  ocelli  with  a  fine  but  decided,  transverse  arcuate 
carination:  facial  shield  strongly  transverse,  low,  the  width  at  least  three  times 
the  greatest  depth,  dorsal  margin  arcuate,  dorso-lateral  angles  obtuse:  clypeus 
produced  in  a  conical  tubercle:  eyes  prominent,  almost  semicircular  in  outline 
when  seen  from  the  front,  when  seen  from  the  dorsum  the  eyes  are  subglobose, 
when  seen  in  lateral  view  the  eyes  are  ovate  in  basal  outline:  antennae  imper- 
fect, proximal  joint  small. 

Pronotum  when  seen  from  the  dorsum  has  the  general  form  elongate  cruci- 
form, the  greatest  width  across  the  supra-coxal  expansion  subequal  to  the 
length  of  the  collar  and  about  two-fifths  of  the  entire  pronotal  length,  when 
seen  from  the  side  the  pronotum  is  bisigmoid,  the  collar  and  the  caudal  extrem- 
ity ascending,  the  portion  between  gently  arcuate  dorsad:  collar  with  the  mar- 
gin well-rounded  cephalad,  faintlj'  narrowing  at  the  middle  of  the  collar,  thence 
regularly  expanding  to  the  acute  apices  of  the  supra-coxal  expansions,  the 
latter  subfoliaceous  and  arcuate  dorsad;  shaft  regularly  narrowing  from  the 
maxinmm  width  of  the  supra-coxal  expansions  to  about  the  cephahc  two-fifths 
of  the  shaft,  thence  regularly  but  very  sUghtly  expanding  to  the  caudal  ex- 
tremitj'^,  the  caudal  margin  arcuato-truncate:  surface  of  the  pronotum 
with,  on  the  shaft  a  decided  median  conical  tubercle  and  a  smaller  but  similar 
one  cephalad  of  the  median  protuberance,  on  the  shaft  at  the  caudal  margin 
is  situated  a  pair  of  closely  placed,  j)rominent,  rounded  tubercles;  collar  with  a 
faint  median  carina,  shaft  with  a  distinct  and  continuous  meihan  carina,  which 
at  the  cephalic  two-fifths  and  at  the  caudal  four-fifths  develops  small,  erect, 
rounded  lobes,  the  cephalic  one  the  larger;  serrulations  of  the  margins  more 
regular  and  numerous  on  the  collar  and  caudad  on  the  shaft,  sparser  cephalad 
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on  the  shaft,  on  the  supra-coxal  expansions  more  crenulato-serrulate.  Teg- 
mina  and  wings  represented  by  well-veined  lateral  pads :  mesonotum  and  meta- 
notum  with  a  distinct  median  carination. 

Abdomen  with  the  median  line  of  the  second,  third  and  fourth  segments  of 
the  abdomen  bearing  highly  developed,  erect,  foliaceous  appendages,  which 
each  consist  of  a  single  thickness  cephalad  and  lateral  wings  to  the  same  caudad, 
the  wings  more  ample  than  the  single  portion  and  also  broader  distad  than 
proximad,  the  margins  of  the  appendages  with  numerous  digitiform  points, 
the  appendage  on  the  fourth  segment  smaller  than  the  other  two;  fifth  to  ninth 
segments  with  the  median  Une  bearing  low  appendages,  which  are  more  nearly 
erect  fold  of  the  integument  than  true  lobes,  of  these  that  on  the  fifth  is  the 
largest,  those  on  the  sixth  to  ninth  regularly  increasing  in  size,  the  sixth  the 
smallest:  lateral  appendages  developed  on  the  second  to  seventh  segments, 
those  on  the  second  to  fourth  segments  very  similar  in  character  to  those  on 
the  median  line,  but  somewhat  smaller,  those  on  the  other  segments  simple 
deplanate  lobes  with  the  margins  crenulato-digitate :  ventral  abdominal  seg- 
ments with  a  median  fold  of  the  integument  at  the  caudal  margin:  supra-anal 
plate  elongate  linguiform,  decurved,  subtectate,  carinate  mesad:  cerci  simple, 
not  tapering,  not  reaching  to  the  apex  of  the  supra-anal  plate:  subgenital  plate 
relative  short,  of  the  usual  rostrate  mantid  type. 

Cephalic  coxae  three-fourths  as  long  as  the  pronotum,  slightly  inflated  prox- 
imad, more  slender  distad,  internal  face  with  the  distal  lobe  moderately  devel- 
oped, margins  sparsely  denticulate:  cephalic  femora  slender,  faintly  sigmoid, 
distal  five-eighths  tapering,  very  slender;  median  discoidal  spine  the  longest  of 
the  three ;  external  margin  with  five  spines,  of  which  the  distal  one  is  much  the 
shortest;  internal  margin  with  nine  spines  arranged  in  this  formula  (reading 
from  the  distal  extremity)  i II 1 1 1 1  i ;  margins  of  tlie  cephalic  femora,  other  than 
those  sections  bearing  the  regular  spine  series,  sparsely  denticulate,  the  medio- 
ventral  one  distinctly  and  regularly  serrato-dentate :  cephahc  tibiae  (without 
claw-)  not  quite  one-third  as  long  as  the  femur,  subsigmoid,  the  apical  claw 
large,  slender,  moderately  falcate;  dorso-distal  section  with  a  prominent,  fal- 
cate spine  and  a  smaller,  straight  spine  immediately  ventrad  of  the  larger  spine 
and  on  the  internal  face;  internal  margin  with  a  single  median,  large,  straight 
oblique  spine;  external  margin  with  a  single  straight  spine  distad;  ventral 
margin  proximad  with  three  minute  serrulations :  cephaUc  tarsi  incomplete. 
Median  and  caudal  Umbs  very  slender  and  elongate:  femora  subcompressed 
and  faintly  arcuate  immediately  before  the  distal  extremity;  genicular  lobes 
subacuminate :  caudal  tarsi  very  faintly  shorter  than  the  tibiae,  very  slender, 
the  metatarsus  comprising  five-eighths  of  the  tarsal  length. 

General  color  antimony  yellow,  becoming  dull  buckthorn  brown  on  the 
abdomen,  the  shaft  of  the  pronotum  washed  with  ferruginous;  Umbs  of  the  body 
color  passing  into  weak  and  pale  turtle  green,  the  spines  fuscous  tipped;  head 
with  the  occiput  washed  with  dull  mummy  brown,  eyes  dresden  brown. 

Length  of  body,  25.5  mm.;  length  of  pronotum,  8.3;  length  of  cephahc  femur 
7.5;  length  of  caudal  femur,  8.3. 

The  type  of  this  interesting  species  is  unique. 
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ACRIDIDAE 

Diedronotus  centralis  new  species     (PI.  XVIII,  figs.  7  and  8.) 

Closely  related  to  D.  angulatus  and  mexicanus,  agreeing  with 
these  in  the  general  form  and  height  of  the  pronotum,  but  differ- 
ing from  the  former  in  the  proportionately  more  elongate  pro- 
notum,  which  has  the  lateral  angles  of  the  disk  less  produced,  in 
the  angle  of  the  caudal  margin  of  the  disk  being  less  decidedly 
produced,  in  the  higher  median  pronotal  carina,  in  the  broader, 
nearly  sub-rectangular  fastigium  (when  seen  from  the  dorsum),  in 
the  more  rounded  fastigio-facial  angle,  in  the  hardly  sulcate  frontal 
costa,  in  the  less  elongate  and  blunter  tegmina  and  wings,  and 
in  its  larger  size.  From  mexicanus,  with  the  allotype  of  which  it 
has  been  compared,  the  new  species  differs  in  the  pronotum  being 
more  longitudinal  with  the  lateral  angles  of  the  disk  less  angulate 
and  more  rounded,  in  the  median  carina  of  the  same  slightly 
lower  but  of  the  same  general  type,  in  the  head  being  broader,  in 
the  fastigium  having  its  dorsal  form  more  nearly  rectangulate,  in 
the  head  as  a  whole  being  broader,  in  the  frontal  costa  being  but 
faintly  sulcate,  in  the  eyes  more  reniform-ovate  in  basal  outline, 
in  the  much  more  rounded  fastigio-facial  angle,  in  the  more 
inflated  proximal  portion  of  the  caudal  femora  and  in  the  larger 
size. 

The  species  is  quite  distinct  from  D.  discoideus  and  rosulejitus, 
both  of  which,  while  related,  can  be  readily  distinguished  from 
centralis  by  their  much  more  elongate  pronotum  and  the  very 
distinctly  lower  median  carina  of  the  same. 

Ttj'pe. —  9  ;  El  Pelon,  Guanacaste,  Costa  Rica.  January, 
1915.  (P.  Biolley.)  [Academy  of  Natural  Sciences  of  Phila- 
delphia, Type  no.  5354.] 

Size  large:  form  subc()mi)res.seil :  surface  in  general  weakly  cribroso-iJiuictu- 
late. 

Head  with  occiput  vaulted,  descending  cephalad  to  the  weakly  declivent 
fastigium,  width  between  the  eyes  equal  to  three-fourths  of  the  depth  of  the  eye; 
fastigium  when  seen  from  the  dorsum  slightly  acute-angulate,  surface  iion- 
excavate;  when  seen  from  the  side  the  fastigio-facial  angle  is  rounded  rect- 
angulate; frontal  costa  relatively  narrow  dorsad,  moderatclj'  expanding  to 
between  the  antennae,  sul)equal  thence  to  immediately  vcntrad  of  the  ocellus, 
weakly  indicated  from  that  point  to  the  clypeal  suture,  the  margins  there 
hardly  indicated,  surface  of  costa  very  faintly  sulcate  for  a  short  ilistance 
ventrad  and  dorsad  of  the  ocellus;  supplementary  facial  carinae  rather  deli- 
cately indicated,  diverging  ventrad:  eyes  but  little  prominent  when  seen  from 
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the  dorsum,  reniform  in  basal  outline,  depth  subequal  to  that  of  the  infra- 
ocular  sulcus:  antennae  in  length  equal  to  about  five-sixths  of  the  greatest 
length  of  the  dorsum  of  the  pronotum,  moderately  depressed,  apex  bluntly 
acuminate. 

Pronotum  with  median  carina  strongly  elevated  and  regularly  arcuate,  the 
highest  point  of  crest  above  the  caudal  angles  of  the  lateral  carinae  equal  to 
three-fifths  the  greatest  width  of  disk  across  these  angles,  caudal  portion  of 
median  crest  crenulate,  elsewhere  the  margin  is  smooth,  with  principal  sulcus 
deeply  and  narrowly  bisecting  the  same,  the  sulci  of  prozona  (two)  intersecting 
but  not  dividing  the  crest;  greatest  width  of  disk  (across  the  caudal  angles  of 
the  lateral  carinae)  contained  nearly  twice  in  the  greatest  length  of  the  same; 
cephalic  margin  of  disk  rectangulate  mesad,  the  lateral  portions  of  this  margin 
gently  concave;  caudal  margin  of  disk  elongate  produced  acuminate,  the  lat- 
eral portions  of  the  margin  weakly  concavfe;  lateral  carinae  of  the  disk  decided, 
regularly  diverging  caudad  to  the  distinct  angle  immediately  before  the  caudal 
margin  is  reached,  these  margins  bluntly  crenulato-serrulate;  surface  of  the 
disk  with  regularly  placed  elevated  spiculate  points:  lateral  lobes  of  pronotum 
with  greatest  depth  equal  to  three-fourths  of  the  greatest  dorsal  length;  cepha- 
lic margin  of  lobes  weakly  sinuate,  ventro-cephalic  angle  obtuse,  ventral  mar- 
gin obUquely  sinuato-truncate  cephalad,  weakly  arcuate  caudad,  ventro- 
caudal  angle  rounded,  caudal  margin  of  the  lobes  obliquely  concavo-truncate; 
surface  of  the  lobes  appreciably  concave  immediately  ventrad  of  the  lateral 
carinae  of  the  disk.  Tegmina  very  faintly  surpassing  the  apices  of  the  caudal 
femora,  of  the  form  usual  in  the  genus,  the  greatest  width  of  tegmen  contained 
four  and  one-half  times  in  the  greatest  length  of  the  same;  costal  margin  with 
a  decided  basal  lobe  at  proximal  fourth,  apex  rectangulate,  well  arcuate  on 
costal  side,  oblique  truncate  on  sutural  side,  sutural  margin  straight  in  greater 
part;  secondary  venation  and  reticulation  involved  and  deUcate,  no  inter- 
calary vein  present.  Wings  reaching  to  the  apices  of  the  tegmina  when  the 
organs  of  flight  are  in  repose,  when  expanded  the  wings  are  relatively  narrow, 
the  greatest  width  contained  nearly  twice  in  the  greatest  length  of  the  same; 
apex  slighth^  acute,  distal  margin  of  anterior  field  obUque  truncate;  distal 
margin  of  axillary  field  strongly  arcuate  sub-lobate;  peripheral  margin  of 
radiate  field  weakly  crenulate,  becoming  crenate  distad.  Prosternal  spine 
strongly  compressed,  in  distal  section  slightly  expanded  cephalo-caudad,  the 
apex  slightly  acute  and  caudal  in  position:  interspace  between  the  mesosternal 
lobes  distinctly  narrower  than  the  individual  lobes,  subquadrate,  the  point  of 
least  width  slightly  cephalad  of  the  middle,  meso-caudal  angle  of  lobes  obtusely 
rounded:  interspace  between  the  metasternal  lobes  moderately  transverse, 
short,  slightly  narrowed  caudad. 

Ovipositor  jaws  short,  robust,  distad  sharply  curved  dorsad  (dorsal  valves) 
or  ventrad  (ventral  valves). 

Cephalic  and  median  limbs  rather  slender,  for  the  relatively  heavy  body  of 
the  insect.     Caudal  femora  equal  in  length  to  slightly  more  than  one-half  of 
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the  body  length,  of  the  form  usual  in  the  genus,  greatest  depth  contained  four 
and  one-half  times  in  the  greatest  length,  suhcomi)ressed,  dorsal  margin 
markedly  serrulate,  genicular  lobes  acuminate:  caudal  tibiae  sUghtly  shorter 
than  the  femora,  armed  on  the  external  margin  with  eleven  to  twelve  spines, 
on  the  internal  margin  with  ten  spines,  those  of  the  internal  margin  appreci- 
ably longer  than  those  of  the  external  margin;  internal  spurs  with  the  ventral 
one  and  one-half  times  as  long  as  the  dorsal  one,  external  spurs  smaller,  sub- 
equal. 

General  coloration  ranging  from  drcsden  brown  frosted  with  ochraceous- 
tawny  and  warm  buff  (paratype)  to  ochraceous-tawny  passing  on  the  pronotum, 
pleura,  tegmina  and  caudal  femora  to  ferruginous  (tawny).  Pronotum  with 
the  medium  and  lateral  carinae  as  well  as  the  margins  of  the  lateral  lobes 
edged  with  ochraceous-buff.  Eyes  chestnut.  Tegmina  with  a  single  well- 
marked  transverse  figure  at  the  proximal  fourth,  this  made  up  of  one  or  two 
large  figures  in  the  discoidal  field  and  a  smaller  but  sharply  defined  dot  in  the 
marginal  field,  distad  of  this  group  regular  and  obUque  transverse  bars  are 
weakly  indicated.  Wings  with  the  disk  of  radiate  field  pale  spectrum  red 
(paratype)  to  jasper  red  (type),  this  also  present  as  a  wash  on  the  proximal 
half  of  the  anterior  field  and  faintly  so  on  the  same  section  of  the  axillary 
field,  band  of  fuscous  not  wide  but  regularly  arcuate,  reaching  to  the  proximal 
section  of  the  peripheral  margin,  the  spur  well  indicated  and  extending  nearly 
to  the  base  of  the  wing,  but  the  infuscation  is  there  weakened;  distal  section  of 
the  wing  infuscate  (paratype)  or  subhyaline  (type).  Caudal  tibiae  wood  brown 
to  army  brown,  the  spines  naples  yellow  to  mustard  yellow  and  black  tipped. 

Measurements  (in  millimeters) 

Length  of        Length  of     Greatest  Length  of      Length  of 

body               pronotum     width  of  tegmen            caudal 

9pronotal  femur 
disk 

'ElFe\6n,type 56  19.7  10.1  42  32..") 

Guanacaste,  paratype ..  .  54.9  19.4  10  41  32 

In  addition  to  the  type  we  have  a  female  individual,  labelled 
simply  "Guanacaste,"  Costa  Rica  (January,  1915;  A.  Alfaro), 
which  we  consider  paratypic.  This  specimen  shows  no  features 
of  difference  from  the  type,  excepting  those  of  color  mentioned 
above  and  the  presence  of  as  many  as  eleven  spines  on  the  internal 
margin  of  the  caudal  tibiae. 

Cosdneuta  matensis  new  species     (PI.  XVIII,  figs.  9,  10  and  11;  ])1.  XX, 

fis.  2.) 

Closely  related  to  C.  sordida  Rehn,''  from  north-eastern  Brazil, 
but  differing  in  the  more  decided  scrobiciilation  of  the  genae, 
pronotum  and  pleura,  in  the  proportionately  broader  and  shorter 
tegmina,  in  the  produced  and  more  attenuate  ovipositor  jaws  of 
the  female,  these  being  straighter,  blunter  and  with  the  usual 
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marginal  serrulations  weakly  or  not  at  all  indicated,  in  the  pres- 
ence of  yellow  instead  of  red  on  the  dorsal  surface  of  the  abdomen 
in  both  sexes,  and  in  the  absence  of  a  decided  yellow  line  along 
the  ventral  margin  of  the  external  pagina  of  the  caudal  femora, 
as  found  in  sordida. 

When  compared  with  C.  coxalis  (Serville),  the  present  species 
is  seen  to  differ  in  numerous  features  of  the  coloration,  in  the 
metazona  of  the  pronotum  being  distinctly  shorter  than  the 
prozona,  instead  of  subequal  as  in  coxalis,  and  in  the  speciaUzed 
structure  of  the  ovipositor  jaws  of  the  female.  The  species 
sordida  and  matensis  are  members  of  a  species  group  well  removed 
from  coxalis. 

Type. —  9  ;  Rio  Mato,  Venezuela.  October  to  November, 
1909.  (M.  A.  Carriker  Jr.)  [Academy  of  Natural  Sciences  of 
Philadelphia,  Type  no.  5315.] 

Size  relatively  large:  form  robust:  surface  of  head,  pronotum  and  pleura 
rugoso-cicatricose,  scattered  sections  of  the  same  sub-strumose,  the  impressions 
producing  a  decided  scrobiculation. 

Head  very  similar  to  that  of  C.  sordida  but  proportionately  broader  across 
both  the  eyes  and  the  genae :  fastigium  strongly  declivent,  much  more  so  than 
in  sordida,  when  seen  from  the  dorsum  the  surface  of  the  fastigium  is  distinctly 
bifoveolate  with  a  median  ridge;  when  seen  from  the  side  the  interantennal 
portion  of  the  frontal  costa  is  not  at  all  produced  and  rounds  regularly  into  the 
weakly  arcuate  line  of  the  face;  when  seen  from  the  front  the  interantennal 
portion  of  the  frontal  costa  is  sUghtly  narrower  than  in  sordida,  while  the 
strumose  character  of  the  vental  section  of  the  frontal  costa,  of  the  face  and 
supplementary  carinae  of  the  same  is  less  decided  than  in  sordida,  being  more 
broken  into  separated  nodes:  eyes  moderately  prominent,  flattened  short  eUip- 
tical  in  basal  outline,  the  greatest  depth  contained  nearly  twice  in  that  of  the 
infra-ocular  sulcus :  antennae  over  twice  as  long  as  the  dorsum  of  the  pronotum, 
slender. 

Pronotum  quite  short,  robust,  scrobiculose-cicatricose :  greatest  dorsal  width 
of  disk  contained  slightly  more  than  one  and  one-fifth  times  in  the  length  of 
the  same ;  cephalic  margin  of  the  disk  with  a  weak  median  emargination,  caudal 
margin  of  the  disk  arcuate  with  a  very  faint  angulation  mesad;  median  carina 
weak,  but  faintly  more  evident  than  in  sordida  and  not  so  much  confused  with 
the  strumose  pattern;  transverse  sulci  less  evident  than  in  sordida,  narrower: 
lateral  lobes  of  the  pronotum  sUghtly  narrower  ^n  proportion  to  the  depth 
than  in  sordida;  margins  of  the  lobes  in  general  as  in  sorjlida  but  the  ventro- 
cephaUc  angle  is  distinctly  strumose.  Tegmina  surpassing  the  femoral  apices 
by  about  two-thirds  of  the  length  of  the  pronotal  disk,  relatively  broad,  the 
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greatest  width  contained  slightly  less  than  five  times  in  the  greatest  length  of 
the  same:  margins  as  a  whole  as  in  sordida  but  the  distal  margin  is  less  strongly 
oblique  truncate.  Wings  proportionately  broader  than  in  sordida,  the  greatest 
width  contained  twice  in  the  greatest  length  of  the  same;  anterior  field  rela- 
tively broad  and  with  its  distal  margin  slightly  less  sharply  angulate  than  in 
sordida;  axillary  field  appreciably  broader,  its  margin  more  regularly  arcuate 
and  in  detail  more  crenulate  than  in  sordida.  Prosternal  spine  conical,  erect, 
slightly  antrorse :  interspace  between  the  mesosternal  lobes  slightly  transverse, 
regularly  widening  distad,  the  caudo-internal  angle  of  the  lobes  well  rounded: 
metasternal  lobes  separated  by  a  space  equal  to  about  one-half  that  separating 
the  mesosternal  lobes. 

Abdomen  moderately  compressed,  the  dorsum  tcctato-carinate  longitudinally: 
ovipositor  elongate,  much  produced,  but  particularly  the  dorsal  {lair,  appre- 
ciably compressed;  dorsal  pair  of  valves  in  lateral  view  straight  proximad, 
faintly  sigmoid  distad,  the  dorsal  surface  narrowly  excavato-deplanate,  the 
dorsal  margins  subcarinate  and  distad  faintly  crenulato-serrulate,  the  apex 
bluntly  acute  when  seen  from  the  side,  faintly  recurved;  ventral  pair  of  valves 
appreciably  shorter  than  the  dorsal  valves,  very  slender,  almost  straight,  the 
distal  section  decidedly  compressed,  the  margins  unarmed,  the  apex  hardly 
decurved. 

Cephalic  coxae  with  the  conspicuously  colored  section  markedly  strumose. 
Cephalic  and  median  limbs  relatively  short.  Caudal  femora  nearlj'  equal  to 
one-half  the  body  length,  moderately  compressed,  in  shape  and  proportions 
much  as  in  sordida:  caudal  tibiae  proportioned  as  in  sordida,  pilose,  armed  on 
the  external  margin  with  six  and  on  the  internal  margin  with  seven  to  eight 
spines:  caudal  tarsi  as  in  sordida. 

Allotijpe. —  d^ ;  Same  data  as  the  type.     [Acad.  Nat.  Sci.  Phila.] 

Differing  from  the  description  of  the  type  in  the  features  here  mentioned. 
Size  relatively  small.  Head  not  differing  from  the  description,  of  that  portion 
in  the  male;  antennae  three  times  as  long  as  the  dorsum  of  the  pronotum. 
Pronotum  with  the  greatest  width  of  the  disk  contained  one  and  one-fourth 
times  in  the  greatest  length  of  the  same:  lateral  lobes  proportionately  narrower 
in  relation  to  the  depth  than  in  sordida.  Tegmina  suri)assing  the  apices  of 
the  femora  by  about  the  length  of  the  pronotal  disk,  otherwise  as  in  the  female. 
Intcrspa(;e  between  the  mesosternal  lobes  sublongitudinal,  appreciably  con- 
stricted briefly  cephalad  of  the  middle,  regularly  and  considerably  expanding 
caudad  of  the  same:  interspace  between  the  metasternal  lobes  strongly  longi- 
tudinal and  very  narrow.  Supra-anal  plate  of  the  same  form  as  that  found  in 
C.  sordida,  the  sigmoid  transverse  carina  at  the  proximal  two-fifths  being  slightly 
less  prominent  than  in  that  species:  cerci  of  the  same  general  type  as  occurs  in 
sordida,  but  more  elongate  and  attentuate  distad,  the  apex  also  faintly  decurved: 
subgenital  plate  similar  to  that  of  sordida.  Caudal  femora  slightly  longer 
than  one-half  the  body  length:  caudal  tibiae  with  five  to  six  spines  on  the 
external  margin  and  seven  to  eight  spines  on  the  internal  margin. 
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General  color  of  the  dorsal  and  lateral  surfaces  ranging  from  dark  olive  and 
dusky  olive  green  to  dark  ivy  green,  the  base  color  of  the  tegmina  ranging  from 
seal  brown  to  fuscous  black,  strumose  areas  on  the  head,  pronotum  and  pleura 
zinc  orange  to  yellow  ocher. 

Eyes  uniform  tawny,  dresden  brown  or  mars  brown;  antennae  blackish, 
proximad  flecked  with  oUve  green. 

Tegmina  with  the  venation  completely  outUned  in  yellow  ocher  to  oUve- 
ocher.  Wings  infumate  with  fuscous,  the  coloration  intensified  to  infuscation 
distad  and  around  the  periphery  of  the  radiate  field,  the  costa  and  the  longitud- 
inal veins  heavil}'  pencilled  with  fuscous,  the  disk  very  narrowly  and  weakly 
tinted  with  antimony  yellow  proximad. 

Abdomen  with  the  greater  portion  of  the  dorsal  surface  ranging  in  shade 
from  orange  to  yellow  ocher,  the  lateral  faces  of  the  abdomen  blue  black;  in 
the  male  the  yellow  dorsal  surface  is  hardly  interrupted,  the  distal  margin  of 
the  segments  laterad,  and  to  a  certain  degree  ventrad,  lined  with  dusky  green- 
blue,  the  ventral  surface  of  the  abdominal  segments  largely  verdegris  green, 
with  each  segment,  excepting  the  two  distal  ones,  with  a  triangular  figure  of 
dull  wax  yellow;  apex  of  the  abdomen  in  the  male  blue  black;  in  the  female  the 
yellow  of  the  dorsal  surface  is  broken  into  broad  distal  borders  of  the  segments, 
all  of  the  remainder  of  the  abdomen  blue  black,  the  ventral  surface  occasion- 
ally with  faint  traces  of  ventral  pale  markings,  ovipositor  jaws  dull  wax 
yellow. 

Cephalic  coxae  with  the  strumose  area  colored  similarly  to  those  on  the  head 
and  thoracic  segments.  Cephalic  and  median  limbs  blue  black,  the  following 
pattern  more  decided  in  the  male  than  in  the  female  and  in  the  latter  occasion- 
ally subobsolete,  femora  lined  dorsad  and  ventrad  with  the  pale  color  which 
washes  the  strumosities  of  the  body,  tibiae  lined  ventrad  with  the  same  (on 
cephahc  hmbs  variable),  tarsi  distinctly  lined  dorsad.  Caudal  femora  with 
the  external  face  of  the  general  color,  weakly  tinted  ventro-laterad  with  hes- 
sian  bro-wn;  ventral  and  internal  surfaces  ox-blood  red;  incomplete  pregeni- 
cular  annulus  present  only  on  the  ventral  and  internal  faces,  internal  genicular 
lobe  and  ventral  portion  of  the  external  genicular  lobe  primuline  yellow;  longi- 
tudinal carinae  and  portion  of  the  external  paginal  pattern  rather  finely  lined 
with  olive-yellow  to  wax  j^ellow:  caudal  tibiae  of  the  general  color:  caudal 
tarsi  with  an  external  hning  of  wax  yellow  present  in  the  male  sex  and  occa- 
sionally to  a  slight  extent  in  the  female  as  well. 

Measurements  (in  millimeters) 

Greatest 
Length  of  Length  of         caudal      Length  of     Length  of 

body  pronotum       ■width  of       tegmen  caudal 

pronotal  femur 

cf  disk 

Rio  Mato,  Venezuela,  allo- 
type        26  4.4  3.6  21.7  14.2 

Rio    Mato,    Venezuela, 

paratype 25.5  4.6  3.5  21  13.5 

9 

Rio  Mato,  Venezuela,  ^ype        34  6.4  5  28.8  18.3 

Rio      Mato,      Venezuela, 

paratype 35  6.5  5  27.6  17.3 
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In  addition  to  the  type  and  allotypes  we  have  before  us  seven 
paratypes  specimens  (two  males  and  five  females)  bearing  the 
same  data  as  the  type.  These  specimens  show  no  noteworthy 
features  of  difference  from  the  descriptions  of  the  type  and  allo- 
type here  given,  excepting  in  the  general  tone  of  the  coloration 
and  its  main  features,  which  variation  has  been  adequately 
discussed  above,  and  in  the  number  of  spines  on  the  margins  of 
the  caudal  tibiae.  The  latter  we  find  varies  on  the  external 
margin  from  four  to  six,  and  on  the  internal  margin  from  seven 
to  eight. 

Leiotettix  mendosensis  new  species     (PI.  XVIII,  figs.  12,  13  and  14.) 

A  striking  new  species  allied  to  L.  sanguineus  Bruner  and 
politus,  pulchei-  and  hastatus  Rehn,  all  forms  from  Paraguay  and 
the  northern  portion  of  Argentina.  From  all  these  species  the 
new  form  differs  in  the  broad,  blade-like,  hooked  and  inwardly 
directed  distal  half  of  the  male  cercus.  The  new  mendosensis  also 
differs  from  hastatus  in  the  somewhat  shorter  subgenital  plate  of 
the  male,  the  more  slender  general  form,  the  narrower  vertex  and 
fastigium,  the  more  pronounced  median  carina  of  the  pronotum 
and  the  more  finely  angulate  caudal  margin  of  the  pronotal  disk, 
as  well  as  the  more  slender  caudal  femora;  from  politus  in  the 
broader  vertex,  more  impressed  fastigium  and  narrower  and 
uniformly  impresso-sulcate  frontal  eosta;  from  sanguineus  in  the 
same  features  and  also  in  the  reddish  caudal  tibiae  and  from 
pulcher  in  the  more  slender  form,  more  longitudinal  pronotum, 
which  has  the  median  carina  somewhat  more  pronounced,  and  in 
the  less  bullate  head. 

Type. —  cf ;  San  Ignacio,  Province  of  Mendoza,  Argentina. 
Elevation  1235  meters.  March  15,  1908.  (P.  Jorgensen.) 
[Acad.  Nat.  Sci.  Phila.,  Type  no.  5293.] 

Size  niediuni :  form  slender,  compressed. 

Head  with  tlie  dorsal  length  subequal  to  three-fourths  the  dorsal  length  of 
the  pronotum;  occiput  gently  arcuate  when  seen  from  the  side,  decurving 
regularly  cephalad  to  the  fastigio-facial  angle,  interspace  between  the  eyes 
faintly  broader  than  the  interantennal  width  of  the  frontal  costa;  fastigium 
slightly  broader  than  the  interocular  space,  rather  shallowly  but  broadlj'  and 
distinctly  excavate,  lateral  margins  delicate,  carinulate,  the  excavation  of  the 
fastigium  separated  from  the  frontal  costa  by  a  transverse  obtuse-angulate 
carimilation;  fastigio-facial  angle  rounded  obtuse  when  seen  from  the  side, 
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face  rather  strongly  and  regularly  retreating;  frontal  costa  at  the  dorsal  angle 
faintly  more  than  one-half  as  wide  as  the  interocular  space,  the  margins  ex- 
panding thence  to  the  inter-antennal  section,  which  is  half  again  as  wide  as  the 
fastigio-facial  angle,  ventrad  faintly  narrowed,  then  faintly  and  gradually 
expanding  to  the  clypeal  suture,  surface  of  the  costa  punctato-excavate  dorsad, 
distinctlj'^  excavate  and  sulcate  ventrad  of  the  interantennal  regions,  margins 
carinate;  supplementary  facial  carinae  moderately  sinuate,  diverging  ventrad: 
eyes  moderately  prominent  when  seen  from  the  dorsum,  in  basal  outUne  broad 
ovate,  their  depth  nearly  twice  that  of  the  infra-ocular  sulcus:  antennae  shghtly 
less  than  one  and  one-third  tinies  as  long  as  the  dorsum  of  the  head  and  pro- 
notum  together,  weakly  depressed. 

Pronotum  elongate,  dorsal  length  shghtly  more  than  one  and  one-half  times 
the  greatest  width  of  the  dorsum,  not  seUate  when  seen  from  the  side,  the  dorsal 
line  nearly  straight  in  profile;  cephaUc  margin  of  disk  subtruncate,  caudal 
margin  of  same  obtuse-angulate  with  the  angle  rather  narrowly  rounded,  lateral 
angles  of  the  disk  rounded,  subparallel;  median  carina  distinct,  prozona  form- 
ing slightly  more  than  one-half  the  length  of  tlie  dorsum  of  the  pronotum, 
metazona  ruguloso-punctulate;  transverse  sulci  distinct,  the  caudal  one  alone 
severing  the  median  carina:  lateral  lobes  about  one-fourth  longer  than  the 
greatest  depth  of  the  lobes;  cephalic  margin  of  lobes  shghtly  obUque  truncate, 
ventro-cephalic  angle  broadly  rounded  obtuse,  ventral  margin  broad  obtuse- 
angulate  with  the  median  angle  rounded,  ventro-caudal  angle  broadly  rounded, 
nearly  rectangulate,  caudal  margin  sinuato-truncate.  Tegmina  surpassing 
the  apices  of  the  caudal  femora  bj^  one-half  the  dorsal  length  of  the  pronotum, 
narrow,  subequal,  apex  rounded.  Wings  reaching  to  the  apices  of  the  tegmina. 
Prosternal  spine  prominent,  erect,  conical;  interspace  between  the  mesosternal 
lobes  distinctly  longitudinal,  its  least  width  equal  to  less  than  one-half  the 
length  of  the  interspace,  internal  border  of  the  mesosternal  lobes  arcuate,  meso- 
caudal  angles  of  same  rounded  rectangulate:  metasternal  lobes  attingent. 

Furcula  developed  as  brief,  attingent,  simple  fingers,  which  are  no  more  than 
one-sixth  of  the  length  of  the  supra-anal  plate:  supra-anal  plate  in  general 
trigonal,  the  lateral  margins  parallel  in  the  proximal  two-fifths,  thence  straight 
convergent  to  the  apical  fifth,  where  the  margin  is  broadly  obtase-angulate ;  in 
the  medio-longitudinal  section  the  plate  is  moderately  elevated,  in  the  proximal 
half  this  is  distinctly  sulcate,  narrowing  distad,  while  immediately  proximad 
of  the  apex  of  the  plate  there  is  a  slight  median  impression,  laterad  of  the 
median  elevated  area  the  plate  is  longitudinally  and  convergingly  concave: 
cerci  about  one  and  one-third  times  as  long  as  the  supra-anal  plate,  moderately 
compressed  proximad,  strongly  compressed  distad;  proximad,  when  seen  from 
the  side,  tapering  from  the  broad  base  to  the  very  narrow  middle,  distal  half 
sharply  angulate  inwards  at  an  angle  of  forty-five  degrees  to  the  proximal  half, 
in  side  view  very  broad  subfalciform,  the  dorsal  margin  strongly  arcuate,  con- 
vex, ventral  margin  gently  concave,  the  tip  acute:  subgenital  plate  produced, 
elongate,  scoop-shaped,  regularly  narrowing  when  seen  from  the  dorsum,  the 
apex  rounded,  when  seen  from  the  side  the  margin  is  moderately  sigmoid, 
weakly  cingulate  proximad. 
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Cephalic  and  median  limbs  of  average  development.  Caudal  femora  two 
and  one-half  times  as  long  as  the  pronotal  disk,  with  the  greatest  depth  con- 
tained three  and  one-haK  times  in  the  greatest  length  of  the  same :  caudal  tibiae 
falling  short  of  the  femoral  length  by  about  the  length  of  the  metazona  of  the 
pronotum,  armed  on  the  external  margins  with  seven  to  eight  spines,  on  the 
internal  margins  with  eight  to  nine  spines. 

General  color  very  dull  aniline  yellow,  approaching  orange-citrine  on  the 
dorsum  of  the  pronotum,  the  hmbs  touched  with  citrine,  the  apex  of  the  abdo- 
men weakly  hght  cadmium ;  f astigium  and  face  caudad  to  the  infra-ocular  sul- 
cus, clove  brown.  The  broad  postocular  bars,  which  take  up  one-haK  the 
depth  of  the  lateral  lobes  of  the  pronotum,  are  continued  to  and  over  the  dorsal 
portion  of  the  pleura,  shining  blackish  brown.  Eyes  dark  chestnut;  antennae 
pinkish  cinnamon  proximad,  passing  to  tawny-oUve  distad,  the  apex  infuscate. 
Tegmina  with  discoidal  field  bearing  a  gradually  weakening  continuation  of 
the  postocular  bars,  chiefly  formed  by  lining  of  the  venation.  A  second  black- 
ish brown  irregular  line  is  indicated  on  the  mesoj)leura  dorso-cephalad  of  the 
median  coxal  insertion,  and  on  the  meta!)leura  dorso-cephalad  of  the  caudal 
coxal  insertion.  Caudal  femora  with  the  genicular  arches  blackish  brown, 
the  dorsal  surface  of  the  interlobal  section  clove  brown;  caudal  tibiae  passing 
from  ochraceous-salmon  proximad  to  coral  red  distad,  spines  antimony  j'ellow, 
black  tipped.  Caudal  tarsi  ochraceous-buff,  dorsum  of  metatarsi  washed  with 
pale  coral  red. 

Length  of  body,  20.2  mm.;  length  of  pronotum,  4;  greatest  dorsal  width  of 
pronotal  disk,  2.5;  length  of  tegmen,  16;  length  of  caudal  femur,  10.5. 

The  type  is  unique. 

Dichroplus  forcipatus  new  species'*     (PI.  XVIII,  fig.  15.) 

Closely  allied  to  D.  bj'asiliensis  (pi.  XVIII,  fig.  16),  but  differing 
in  the  slightly  longer  tcgniina  and  wings,  the  obsolete  or  at  least 
subobsolete  character  of  the  usual  dark  lateral  bars  and  the  com- 
plete elimination  of  the  generally  marked  pale  dorso-lateral  bars 
of  brasiliensis,  in  the  less  s(|uarely  truncate  distal  margin  of  the 
caudal  genicular  lobes,  in  th(^  much  duller  color  contrasts  of  the 
caudal  femora  and  tibiae,  in  the  more  delicately  conical  prosternal 
spine,  in  the  male  supra-anal  plate  having  the  distal  portion  very 

''  Several  years  ago  the  author  recorded  (Proc.  Acad.  Nat.  Sci.  Phila.,  191.3, 
p.  345,  (1913))  a  single  male  specimen  of  the  genus  Dichroplus  from  the  terri- 
tory of  Misiones,  Argentina,  as  D.  brasiliensis,  the  latter  a  species  very  briefly 
characterized  in  its  original  description,  where  no  mention  was  made  of  the 
genitalic  characters  of  the  male.  At  that  time  females  of  true  brasiliensis 
were  at  hand,  but  no  males,  and  with  these  females  the  Misiones  male  agreed 
quite  well.  Since  that  date,  however,  we  have  received  a  series  of  both  sexes 
of  brasiliensis  and  a  few  additional  specimens  of  both  sexes  of  the  Misiones 
form  and  we  find  them  to  be  distinct,  differing  most  strikingly  in  the  form  of  the 
male  cerci. 
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broadly  obtuse-angulate,  instead  of  the  whole  plate  acute  tri- 
gonal, in  the  male  cerci  being  simple,  slender  distad  and  incurved, 
instead  of  compressed  distad  and  directed  caudad  with  the  form 
sigmoid  when  seen  from  above,  and  in  the  slightly  more  produced 
male  subgenital  plate.  Giglio-Tos'  D.  distinguendus,  described 
from  San  Pedro  Province,  Paraguay,^  may  be  closely  related  to 
this  species,  not  having  been  recognized  by  us  in  the  material 
we  have  studied,  but  from  the  diagnosis  it  apparently  differs 
from  forcipatus  in  having  the  frontal  costa  entirely  obtuse  sul- 
cate,  in  its  greater  size,  its  proportionately  shorter  tegmina,  its 
brown-greenish  caudal  tibiae  and  other  details  of  the  coloration. 
Type. —  cf ;  Misiones,  Argentina.  December  14,  1910.  (P. 
Jorgensen.)     [Acad.  Nat.  Sci.  Phila.,  Type  no.  5292.] 

Size  medium:  form  relatively  slender:  surface  dull. 

Oeciput  strongly  arcuate  when  seen  from  the  side,  rather  strongly  declivent 
to  the  fastigium,  which  has  the  same  angle;  interocular  width  faintly  less  than 
interantennal  width  of  frontal  costa:  fastigium  with  greatest  width  of  its  disk 
faintly  greater  than  the  interocular  width  of  the  vertex,  very  shallowly  exca- 
vate, margins  distinct  but  not  high;  fastigio-facial  angle  broadly  rounded 
when  seen  from  the  side,  appreciably  produced,  extending  cephalad  of  the  eye 
a  distance  equal  to  one-half  the  width  of  the  latter:  facial  line  distinctly  re- 
treating: frontal  costa  narrowing  to  the  fastigio-facial  junction,  expanding 
moderately  between  the  antennal  bases,  slightly  narrowed  ventrad  of  the 
median  ocellus,  gently  diverging  ventrad  of  this,  subobsolete  at  the  clypeal 
suture,  dorsal  section  of  costa  punctato-excavate,  about  and  ventrad  of  the 
median  ocellus  for  about  two-thirds  of  the  distance  between  the  ocellus  and  the 
clypeal  suture  moderately  and  broadly  sulcate,  ventral  section  non-sulcate: 
supplementary  facial  carinae  distinct,  sinuate,  but  slightly  diverging  ventrad: 
eyes  moderately  prominent  when  seen  from  the  dorsum,  in  basal  outline  sub- 
ovate,  distincth^  flattened  cephalad,  their  greatest  depth  nearly  twice  as  great 
as  the  length  of  the  infra-ocular  sulcus:  antennae  twice  as  long  as  the  dorsum 
of  the  pronotum,  subdepressed. 

Pronotum  with  the  greatest  dorsal  length  two-fifths'  of  the  length  of  the 
caudal  femora,  in  form  but  very  faintly  sellate  when  seen  from  the  side :  disk 
of  pronotum  with  greatest  (caudal)  width  of  disk  contained  slightly  more  than 
one  and  two-fifths  in  the  greatest  length  of  the  same :  cephalic  margin  of  disk 
subtruncate  with  a  very  faint  median  emargination;  caudal  margin  of  disk 
obtuse  sub-rectangulate,  with  apex  of  angle  narrowly  rounded  and  margins 
decidedly  cingulate :  median  carina  obsolete  on  the  prozona  and  cephalic  third 
of  metazona,  distinct  but  low  on  the  caudal  two-thirds  of  the  metazona;  pro- 
zona and  metazona  subequal  in  length;  transverse  sulci  distinct,  narrow: 
lateral  lobes  of  the  pronotum  with  the  greatest  dorsal  length  one-third  greater 

sBoUett.  Mus.  Zool.  Anat.  Comp.  Torino,  ix,  no.  184,  p.  22,  (1894). 
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than  the  greatest  depth  of  the  same;  cepliaHc  margin  of  lobes  sinuato-suh- 
truncate,  ventro-cephaUc  angle  obtuse,  narrowly  rounded,  ventral  margin 
obtuse-angulate,  cephalic  section  weakly  concave,  ventro-caudal  angle  rounded 
obtuse,  caudal  margin  oblique  subtruncate.  Tegmina  projecting  distad  of  the 
apices  of  the  caudal  femora  a  distance  equal  to  two-thirds  of  the  length  of  the 
pronotum;  apex  rounded  subangulate;  venation  coarse,  subelevated.  Wings 
reaching  to  tegminal  apices.  Prostcrnal  spine  erect,  conical,  acute:  interspace 
between  the  mesosternal  lobes  longitudinal,  its  least  width  equal  to  twice  the 
length  of  the  same,  broadening  caudad,  meso-caudal  angles  of  the  lobes  rounded 
rectangulate:  metasternal  lobes  narrowly  attingent. 

Furcula  very  brief,  subattingent,  faintly  divergent,  narrow,  rounded  fingers: 
supra-anal  plate  short  linguiform,  lateral  margins  in  general  arcuate  con- 
vergent to  the  obtusely  rounded  apex,  the  margin  slightly  indented  at  the 
proximal  fourth;  surface  of  the  plate  with  a  median,  deeply  excavate  area  on 
proximal  half,  this  narrowing  distad  and  with  distinct  subelevated  margins, 
distal  half  of  median  section  of  surface  of  plate  weakly  elevated  and  with 
slight,  lateral,  parallel  shoulders,  extensive  lateral  sections  of  the  surface  of  the 
plate  distinctly  concave:  cerci  extending  caudad  to  the  apex  of  the  supra-anal 
plate,  in  general  form  substyliform,  tapering  from  a  relatively  broad  base  to  a 
slender  distal  section,  which  is  approximately  one-third  as  deep  as  the  base  of 
the  cercus,  and  very  faintly  spatulate,  the  apex  very  bluntly  rounded;  when 
seen  from  the  dorsum  the  cerci  are  regularly  inbowed  and  as  a  pair  forcipate: 
subgenital  plate  greatly  produced,  weakly  impressed,  attenuate  when  seen  from 
the  dorsum,  faintly  bulbose  and  rounded  at  apex,  when  seen  from  the  side 
the  margin  of  the  plate  is  very  weakly  arcuate,  the  a{)ex  distinctly  shallower 
than  the  base:  pallium  weakly  erected. 

Cephalic  and  median  limbs  with  femora  moderately  inflated,  tibiae  propor- 
tionately slender.  Caudal  femora  relatively  slender,  narrowing  distad,  the 
greatest  depth  contained  three  and  one-half  times  in  the  greatest  length  of  the 
same,  usual  bullation  of  the  proximal  portion  not  strongly  indicated,  subcom- 
pressed,  pagina  deeply  engraved:  caudal  tibiae  slightly  shorter  than  the  femora, 
armed  on  external  margin  with  nine  spines,  on  internal  margin  with  ten  to 
twelve  spines. 

Allotype. —  9;  Misiones,  Argentina.  December,  1910.  (P. 
Jorgensen.)     [Academy  of  Natural  Sciences  of  Philadelphia.] 

Differing  from  the  above  description  of  the  type  in  the  following  details. 
Size  rather  above  average:  form  relatively  robust. 

Occiput,  interocular  space  and  fastigium  less  strongly  arcuate,  the  latter 
evenly  and  not  strongly  arcuate  declivent;  interocular  width  faintly  greater 
than  the  interantennal  width  of  the  frontal  costa:  fastigium  with  its  greatest 
width  subequal  to  its  greatest  length,  hardly  excavate;  facial  line  less  decidedly 
retreating  and  more  vertical,  the  fastigio-facial  angle  projecting  cephahul  of 
eye  a  distance  equal  to  more  than  one-half  the  width  of  the  eye:  frontal  costa 
regularly  and  faintly  narrowing  dorsad  in  dorsal  section,  otherwi.se  as  in  male, 
the  sulcation  less  extensive  and  decided:  sui)plementary  facial  carinae  more 
distinctly  diverging  ventrad  than   in  the  male:  eyes  little  prominent    when 
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viewed  from  the  dorsum,  in  basal  outline  subreniform-ovate,  flattened  cepha- 
lad,  their  greatest  depth  nearly  one  and  one-half  times  the  length  of  the  infra- 
ocular  sulcus:  antennae  one  and  three-fourths  times  as  long  as  the  dorsum  of 
the  pronotum,  not  as  strongh'  depressed  as  in  the  male. 

Pronotum  nearly  plane  dorsad:  cephalic  margin  of  disk  truncate,  caudal 
margin  of  disk  very  faintly  more  rectangulate  than  in  the  male,  the  margins 
distinctly  sinuate:  median  carina  obsolete  on  the  prozona,  distinct  but  low  on 
the  metazona:  lateral  lobes  of  pronotum  with  the  greatest  depth  faintly 
greater  than  the  greatest  dorsal  length.  Tegmina  projecting  caudad  of  the 
apices  of  the  caudal  femora  a  distance  equal  to  one-half  the  dorsal  length  of 
the  pronotum,  apex  more  rounded  than  in  the  mal?.  Interspace  between 
the  mesosternal  lobes  subquadrate,  slightly  narrower  than  the  width  of  one  of 
the  lobes,  the  latter  squared  with  the  angles  narrowly  rounded:  interspace 
between  the  metasternal  lobes  narrow. 

Ovipositor  jaws  compressed,  produced,  strongly  arcuate  and  attenuate 
distad. 

Cephalic  and  median  femora  not  inflated. 

General  color  ranging  from  tawTiy  to  mummy  brown,  occasionally  (in  tj'pe 
and  allotj'pe)  with  dorsal  surface  of  head  and  pronotum  distinctly  washed  with 
fuscous,  decided  post  ocular  bars  of  blackish  occasionallj^  (in  type  alone) 
present  on  the  prozona  of  the  lateral  lobes  of  the  pronotum  and  also  weakly 
indicated  on  the  metazona  of  the  same.  Tegmina  obscurely  blotched  to  a 
variable  degree  with  small  areas  of  fuscous,  occasionally  these  are  absent 
id"  paratj'pe):  antennae  antimonj'  yellow,  becoming  buckthorn  brown  distad. 
Caudal  femora  with  dorsal  surface  obscurelj^  trimaculate  with  fuscous,  occa- 
sionally these  are  absent  (cf  paratype):  ventral  and  internal  surfaces  of  the 
caudal  femora  dull  carmine  to  acajou  red  in  the  male,  mottled  light  brownish 
olive  to  mottled  chaetura  black  in  the  female:  external  face  of  the  caudal 
femora  always  paler  than  the  general  color,  occasionally  (cf  paratype)  washed 
with  pale  rainette  green:  ventro-lateral  carinae  of  caudal  femora  distinctly 
ticked  with  the  light  and  dark  tones  of  the  coloration:  caudal  tibiae  ranging 
from  dull  vinaceous-gray  to  vinaceous-slate,  the  spines  cream-buff,  with  the 
tips  black. 

The  paratypic  male  represents  a  recessive  phase  of  the  coloration  with 
almost  no  dark  markings,  the  type  and  allotjT^e  represent  the  strongly  in- 
tensive condition. 

Measurements   (in  millimeters) 

Length  of       Length  of         Greatest         Length  of       Length  of 
body  pronotum     dorsal  width        tegmen  caudal 

of  pronotum  femur 

d'type 19.4  4.2  2.8  16.4  10.5 

d'  paratype .. 18.4  4.4  3  15  11 

9  allotype 26.8  6.4  4.2  21  15 

9  paratype 27.6  5.9  4.2  20.5  14.5 
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In  addition  to  the  type  and  allotype  we  have  before  us  a  male 
and  a  female  paratj^pe,  both  from  the  Misiones  and  collected 
by  Jorgensen,  the  former  taken  April  10,  1910,  the  latter  in 
December,  1910.  Aside  from  the  color  features  mentioned  in 
the  description  no  noteworthy  differences  are  apparent,  except 
that  the  paratypic  male  has  but  eight  spines  on  the  external 
margin  of  the  caudal  tibiae. 

Eurotettix  schrottkyi  new  species     (PI.  XVIII,  figs.  17,  IS  and  19.) 

Near  to  E.  robustus  Bruner,"  from  Chapada,  Matto  Grosso, 
Brazil,  but  differing  in  the  more  ovoid  tegmina  of  the  male,  the 
more  slender  caudal  femora  and  the  striking  coloration,  the  sut- 
ural  half  of  the  male  tegmina  and  ventral  section  of  the  lateral 
face  of  the  caudal  femora  of  both  sexes  being  solidh'  yellow,  in 
strong  contrast  to  the  general  color. 

Type. — -d^;  Puerto  Cantera,  Paraguay.  January.  (C. 
Schrottky;  no.  14.)  [Academy  of  Natural  Sciences  of  Phila- 
delphia, Type  no.  5232.] 

.Size  medium :  form  robust :  surface  dull  or  very  weakly  glabrous  on  the  sides 
and  venter  of  the  abdomen,  venter  of  the  thorax  and  on  the  greater  part  of  the 
limbs. 

Head  with  the  occiput  moderately  arcuate,  regularlj^  declivent  over  the 
interocular  section  and  the  fastigium;  interocular  width  of  the  vertex  subequal 
to  the  width  of  the  frontal  costa  at  the  median  ocellus:  fastigium  moderately 
longitudinal,  its  greatest  length  one  and  one-half  times  its  greatest  width,  very 
shallowly  but  broadly  excavate,  margins  distinct  but  low;  fastigio-facial  angle 
rounded  when  seen  from  the  side;  interantennal  section  of  face  very  faintly 
produced,  ventral  section  of  face  moderately  retreating:  froatal  costa  slightly 
narrowed  at  the  fastigio-facial  angle,  weakly  expanding  to  the  interantennal 
region,  subequal  thence  to  the  median  ocellus,  weakly  expanding  thence  ven- 
trad  and  subobsolete  a  short  distance  dorsad  of  the  clypeal  suture;  dorsal  sec- 
tion of  costa  punctato-sulcate,  sulcate  a  very  short  distance  dorsad  and  a 
greater  distance  ventrad  of  the  ocellus,  margins  thick  and  not  defined;  supple- 
mentary facial  carinao  moderately  divergent  ventrad:  eyes  when  seen  from  the 
dorsum  moderately  prominent,  in  basal  outline  l)road  ovate,  markedly  flattened 
cephalad  and  weakly  so  ventrad,  forming  an  appreciable  obtuse  ventro- 
cephalic  angle,  in  depth  the  eye  is  equal  to  one  and  ono-lialf  times  the  length 
of  the  infra-ocular  sulcus:  antennae  missing. 

Pronotum  with  greatest  caudal  width  of  disk  contained  one  and  one-half 
times  in  the  greatest  length  of  the  same,  the  dorsal  surface  arcuate  in  trans- 
verse section,  rounding  into  the  lateral  lobes  without  a  distinct  angle:  cephalic 
margin  of  disk  gently  arcuate  with  a  broad  though  relatively  shallow,  median 

•^  .\nn.  Carneg.  Mus.,  viii,  p.  135. 
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V-shaped  emargination;  caudal  margin  of  disk  broad  obtuse-angulate  with 
the  angle  broadly  rounded,  the  margins  laterad  faintly  emarginate  and  as  a 
whole  narrowly  cingulate:  median  carina  not  indicated  on  the  prozona,  faintly 
marked  on  the  metazona ;  prozona  occupying  about  three-fifths  of  the  dorsum 
of  the  pronotum;  transverse  sulci  complete,  finely  impressed:  lateral  lobes  of 
the  pronotum  with  greatest  depth  contained  one  and  one-third  times  in  the 
greatest  dorsal  length  of  the  same;  cephalic  margin  of  the  lobes  moderately 
oblique  sub-truncate,  ventro-caudal  angle  obtuse,  ventral  margin  broadly 
obtuse-angulate,  the  median  angle  of  same  rounded,  cephalic  section  weakly 
concave,  ventro-caudal  angle  rounded,  caudal  margin  oblique  truncate;  sulci 
deeply  impressed  on  the  lateral  lobes.  Tegmina  coriaceous,  with  close  net- 
work of  veins,  the  general  longitudinal  veins  evident,  abbreviate,  falling  slightly 
short  of  the  distal  margin  of  the  proximal  abdominal  segment,  narrowly  non- 
attingent  mesad,  faintlj'  shorter  than  the  disk  of  the  pronotum,  short  lanceolate 
elliptical  in  form,  the  greatest  width  contained  one  and  seven-tenths  in  the 
greatest  length  of  the  same:  costal  margin  strongly  arcuate  except  in  the 
proximal  section,  where  it  is  nearly  straight,  sutural  margin  moderately  arc- 
uate, apex  narrowly  rounded  rectangulate.  Wings  rudimentary.  Prosternal 
spine  conical,  apex  blunted,  slightly  retrorse  in  general  direction:  interspace 
between  the  mesosternal  lobes  faintly  longitudinal,  strongly  widening  caudad, 
the  lobes  obliquely  truncate,  with  meso-caudal  angle  obtuse:  metasternal  lobes 
very  narrowly  separated. 

Abdomen  moderately  compressed  proximad,  apex  moderately  elevated, 
non-clavate:  furcula  minute,  attingent,  verj'  short  and  blunt  fingers:  supra- 
anal  plate  trigonal,  the  proximal  breadth  slightly  greater  than  the  median 
length,  margins  sinuato-convergent,  the  apical  section  blunter,  obtuse-sub- 
rectangulate,  the  immediate  apex  rounded;  surface  of  the  plate  elevated  medio- 
longitudinally,  the  distal  section  more  ampliate,  proximad  there  is  indicated 
for  about  one-third  of  the  length  of  the  plate  a  deep,  rounded  sulcus,  the 
vicinity  of  which  is  roughened  and  haired,  laterad  the  surface  of  the  plate  is 
broadly,  rather  deeph*  and  regularlj-  concave :  cerci  short,  not  reaching  to  the 
apex  of  the  supra-anal  plate,  in  general  form  falciform,  very  broad  and  com- 
pressed at  base,  regularly  narrowing  to  the  distal  third,  which  is  relatively 
slender — that  is  one-fourth  as  broad  as  the  base — upcurved  and  with  the  apex 
blunt ;  when  seen  from  the  dorsum  the  cerci  are  straight  in  the  proximal  two- 
thirds,  rather  sharply  though  obtusely  incurved  at  distal  third,  straight 
oblique  thence  distad:  subgenital  plate  moderately  elongate,  conical,  acumi- 
nate, dorsal  margins  straight  when  seen  from  the  side,  ventro-distal  line  in 
profile  regularly  straight  ascendant,  viewed  from  the  dorsum  the  margins 
converge  regularly  to  the  relatively  narrowly  rounded  apex:  pallium  slightly 
elevated  proximad. 

Cephalic  and  median  femora  considerably  inflated:  caudal  femora  two  and 
one-half  times  as  long  as  the  dorsum  of  the  pronotum,  subcompressed,  moder- 
ately slender,  greatest  depth  contained  four  times  in  the  greatest  length;  ex- 
ternal paginae  regularly  sculptured,  genicular  lobes  broadly  rounded:  caudal 
tibiae  slightly  shorter  than  the  caudal  femora,  armed  on  the  external  margin 


JAMES    A.    G.    REHX  343 

with  nine,  on  the  internal  margin  with  ten  spines,  internal  distal  spurs  sul)- 
equal  in  length,  external  distal  spurs  distinctly  sliortcr  than  the  internal,  sub- 
equal  in  length  to  one  another. 

Allotype. —  9  ;  Same  data  as  type.     [Acad.  Nat.  Sci.  Phila.] 

Differing  from  the  description  of  the  male  in  the  following  features. 

Fastigium  when  seen  from  the  side  more  arcuate,  the  fastigio-facial  angle 
more  broadly  rounded  and  less  prominent  than  in  the  male;  fastigium  slightly 
broader,  even  more  shallowly  excavate,  margins  subobsolete;  inter-antennal 
section  of  the  frontal  costa  slightly  less  produced  when  seen  from  the  side: 
frontal  costa  of  the  general  form  found  in  the  male  but  broader,  with  the  sul- 
cation  rather  shallower:  eyes  somewhat  less  prominent  than  in  the  male,  in 
basal  outline  slightly  less  broadly  ovate  than  in  the  male,  in  depth  equal  to 
one  and  one-fourth  times  the  length  of  the  infra-ocular  sulcus:  antermae  in 
length  subequal  to  the  length  of  the  head  and  dorsum  of  the  pronotum  com- 
bined, slender. 

Pronotum  with  disk  one  and  one-third  times  as  long  as  greatest  width, 
median  carina  subobsolete  on  the  metazona,  entirely  obsolete  on  the  prozona; 
prozona  of  disk  very  slightly  longer  than  the  metazona  of  the  same:  median 
angle  of  the  ventral  margin  of  the  lobes  of  the  pronotum  not  rounded.  Teg- 
mina  of  similar  length,  but  distinctly  l>roader,  being  broad  ovate  in  outline, 
greatest  breadth  contained  one  and  one-fifth  times  in  the  greatest  length,  apex 
broadly  rounded  obtuse:  sutural  margins  narrowly  overlapping.  Interspace 
between  the  me-sosternal  lobes  transverse,  its  width  sul)e(iual  to  that  of  one  of 
the  lobes,  interspace  regularly  enlarging  caudad,  meso-caudal  angle  of  lolies 
obtusely  rounded:  interspace  between  metasternal  ]ol)es  moderately  trans- 
verse. 

Ovipositor  jaws  moderately  elongate,  sul)compressed,  dorsal  valves  with 
dorso-external  margins  moderately  denticulate. 

Cephalic  and  median  femora  almo.st  uninflated. 

General  color  of  head,  pronotinn  and  ])l('ura  ])russels  brown  (allotype)  to 
mummj'  brown  (type). 

Head  in  female  unicolorous;  in  male  with  the  occiput  and  postocular  region 
washed  with  fuscous,  the  ventral  section  of  the  genae,  face  and  (weakly)  the 
mouth-parts  washed  with  carmine  (type)  to  garnet  brown  (paratype);  eyes 
buckthorn  })rown  to  bay;  antennae  (lacking  in  male)  washed  with  hay's  russet. 

Tegmina  of  male  with  costal  half  blackish  brown,  occasionally  (type) 
weakened  to  raw  urrjber  in  portions  of  the  marginal  field ;  sutural  half  of  male 
tegmina  deep  chrome  to  mustard  yellow,  the  two  sections  sharply  divided: 
tegmina  of  female  uniformly  of  the  general  color. 

Abdomen  of  both  .sexes  with  the  proximal  section  shining  l)lackish  l)ro\vn 
laterad;  dorsum  of  abdomen  of  the  general  color  in  the  male,  with  paired  naples 
j'ellow  dots  indicated  on  the  second,  third,  fourtii  and  fifth  .segments  with 
greater  or  le.ss  distinction;  distal  portion  of  aljdomen  of  male  largely  brownish 
olive  dorsad;  of  the  female  of  the  general  color:  venter  of  abdomen  of  male 
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bay,  paling  to  burnt  sienna;  venter  of  thorax  and  abdomen  of  female  in  general 
sepia;  venter  of  thorax  of  male  ranging  from  the  ventral  color  of  abdomen  of 
that  sex  to  blue  black. 

Limbs  of  male  blue  black,  the  dorsal  surface  of  the  caudal  femora  washed 
with  the  general  color,  external  face  of  caudal  femora  with  a  sharply  defined, 
longitudinal,  ventro-proximal  dash  of  deep  chrome.  Cephalic  and  median 
limbs  of  female  of  the  general  color,  blue  black  on  the  caudal  faces;  caudal 
limbs  of  the  female  as  in  the  male,  except  that  the  solid  blue  black  and  dorsal 
paler  area  are  broken  up  by  stipplings  of  light  on  dark  and  vice  versa,  the  pagina 
pattern  outlined  with  the  general  color  and  the  genicular  portion  of  femora 
and  tibiae  much  more  punctulate,  yellow  l)ar  on  external  pagina  of  femora 
apricot  j^ellow. 

Measurements  (in  viillwielers) 

Length  of    Length  of     Greatest     Length  of     Greatest     Length  of 
body        pronotum     width  of       tegmen       width  of        caudal 
pronotum  tegmen  femur 

<S',type 18.5^         4.8  3.1  4.1  2.4         12.3 

d',paratijpe 19.8'         4.5  3.2  4.2  2.6         11.8 

9, allotype.. 23.7  »        6.2  4.9  5.5  4.8         16 

In  addition  to  the  type. and  allotype  we  have  a  male  paratype, 
bearing  the  same  data  as  the  type.  This  specimen  was  taken 
in  eoitu  with  the  allotype,  and  would  have  been  selected  as  the 
type  but  it  was  considerably  more  imperfect  than  the  detached 
male,  which  was  so  indicated.  These  specimens  show  no  im- 
portant differences  other  than  those  which  have  been  mentioned. 
In  the  male  paratype  one  caudal  tibia  shows  ten  instead  of  the 
more  usual  nine  spines. 

We  take  pleasure  in  dedicating  the  species  to  the  well-known 
South  American  entomologist  C.  Schrottky,  who  kindly  sent  us 
the  material  here  described. 

TETTIGONIIDAE 

Paraphidnia  lankesteri  new  species     (PI.  XVIII,  figs.  20,  21,  22  and  23.) 

Allied  to  P.  verrucosa  (Brunner),^  from  Brazil,  but  differing 

in  the  more  recurved  spiniform  character  of  the  process  springing 

from  the  dorsum  of  the  fastigium,  in  the  more  elongate  pronotum, 

'  The  abdomen  of  the  type  is  slightly  more  reflexed  than  in  the  male  para- 
type. 

8  Abdomen  distorted. 

^  IMonogr.  der  Phaneropt.,  p.  153,  (1878). 
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the  four  distinct  spines  on  the  dorsum  of  the  same,  in  the  deeply 
sculptured  lateral  lobes  of  the  pronotum  and  in  ihv  proportion- 
ately more  elongate  caudal  limbs. 

Type. —  cf ;  Cachi,  Costa  Rica.  Elevation,  35()()  feet.  Janu- 
ary, 1914.  (C.  H.  Lankester.)  [Academy  of  Natural  Sciences 
of  Philadelphia,  Type  no.  5348.] 

Size  medium:  form  of  the  visual  bizarre  type  found  in  tliis  genus,  sulx'om- 
pressed:  surface  in  general  rugulosc,  the  abdomen  smoother  than  elsewhere, 
tegmina  and  exposed  portion  of  wings  lichenose-verrucose. 

Head  well  seated  in  the  i)ronotum,  short,  broad,  deep,  subdeplanate 
cephalad,  greatest  depth  (including  mandibles)  slightly  greater  than  the 
greatest  width  across  eyes;  when  seen  from  the  side  occiput  gently  arcuate: 
fastigium  elongate,  elevated,  directed  cephalo-dorsad,  broad  proximad, 
much  compressed  mesad  and  distad,  in  lateral  view  narrowing  distad,  the  distal 
fourth  decurved  at  an  obtuse  angle,  apex  bluntly  rounded;  fastigium  of  vertex 
separated  from  the  fastigium  of  the  face  by  an  area  containing  dorsad  the 
paired,  moderately  bulbous,  dorsal  ocelli,  and  ventrad  a  pair  of  lirief,  finger- 
like, attingent  processes;  fastigium  of  face  broad,  blunt,  rounded,  containing 
the  large,  moderately  convex  ocellus:  face  faintly  transverse,  distinctly  wrinkled 
with  small  transverse  wrinkles,  in  profile  strongly  sinuate  and  tiullate  ventrad: 
clypeus  with  its  surface  developed  into  a  pair  of  rounded  tubercles:  genae  with 
a  distinct]}'  elevated,  but  rounded,  tubercle  briefly  dorsad  of  the  ventro- 
caudal  angle,  cephalad  of  this  the  genae  are  subexcavate,  infra-ocular  groove 
markedly  sinuate:  eyes  strongly  prominent  and  globose  when  seen  from  the 
dorsum,  in  basal  outline  ovato-circular,  the  axis  ventro-cephalic  to  dorso- 
caudal  in  direction,  the  greatest  depth  of  the  eye  faintly  greater  than  the 
depth  of  the  infra-ocular  portion  of  the  genae:  antennae  slightly  surpassing  the 
apex  of  the  abdomen;  proximal  and  second  joints  each  with  a  decided  digiti- 
form  knob  on  the  internal  face,  that  on  the  second  joint  the  larger;  joints 
each  thickened  and  enlarged  distad,  this  tendency  subobsolete  toward  the 
apex  of  the  antennae,  in  addition  we  find  four  areas,  regularly  placed,  where 
from  t^\■o  to  four  segments  are  considerably  enlarged  on  the  dorsal  and  lateral 
surfaces,  and  covered  to  a  greater  or  lesser  extent  with  short,  stiff  bristles, 
which  are  absent  from  the  ventral  surface. 

I'ronotum  deeply  scul])tured  and  quadrispinose  selliform:  disk  suliequal  in 
l)roi)ortions;  cephalic  margin  broadly  obtuse-angulate  emarginate,  the  margin 
moderately  convex  laterad;  caudal  margin  more  deeply  and  more  nearly 
V-emarginate,  this  dividing  the  margin  into  two  subarcuate  lobes,  the  margin 
cingulate;  at  cephalic  third  the  disk  bears  a  very  deci)ly  impressed,  trough- 
like, transverse  impression,  which  as  deeply  severs  the  lateral  angles  of  the 
disk,  another  similar  but  very  much  more  shallow  one  is  indicated,  but  broken 
mesad,  at  the  caudal  third:  lateral  angles  with  a  low,  compressed  tul)ercle  at 
the  cephalic  margin,  a  far  larger,  conical,  acute,  obliquely  divergent,  spiniform 
tubercle  is  placed  between  the  first  and  second  transverse  impre.ssions  and 
caudad  of  the  latter  a  shorter,  more  longitudinal  and  blunter,  but  generally 
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similar,  tubercle  is  placed;  median  carina  represented  by  small,  paired,  attin- 
gent  folds  at  several  points,  obsolete  cephalad  and  caudad:  lateral  lobes  with 
greatest  dorsal  length  subequal  to  greatest  depth,  the  latter  being  between 
the  median  spine  of  the  lateral  angle  and  the  ventro-caudal  angle  of  the  mar- 
gin of  the  lobe,  the  lobe  much  shallower  cephalad;  cephalic  margin  of  the 
lobes  with  a  weak  obtuse-angulate  emargination  cephalad,  the  margin  convex 
ventrad  of  this,  ventro-cephalic  angle  broadly  rounded,  ventral  margin  sin- 
uate, particularly  over  the  cephalic  coxa,  ventro-caudal  angle  broadly  rounded 
rectangulate,  caudal  margin  very  gently  arcuate,  moderately  oblique,  humeral 
sinus  acute,  deep,  slightlj^  curved;  surface  of  lateral  lobes  folded  and  bullate, 
with  the  sulci  deeply  incised,  the  intervening  areas  inflated  and  welt-like,  a 
distinct  median  spine  and  a  large,  elongate  reniform,  bullation  caudad  of  the 
same  especially  indicated.  Tegmina  nearly  twice  as  long  as  the  body,  far  sur- 
passing the  apex  of  the  caudal  femora,  coriaceous-reticulate  in  texture,  the 
surface  lichenose-verrucose,  the  transverse  nervures  and  distad  the  longitudi- 
nal veins  appreciably  thickened  and  elevated;  greatest  width  of  the  costal 
and  discoidal  fields  contained  over  five  times  in  the  greatest  length  of  the  teg- 
mina, the  distal  section  appreciably  upcurved,  the  apex  rectangulate  costad; 
costal  margin  arcuate  proximad  and  distad,  straight  mesad;  sutural  margin 
very  gently  concave  in  the  distal  portion  of  its  length:  median  vein  diverging 
at  proximal  third,  furcate:  stridulating  field  moderately  longitudinal,  its 
greatest  width  contained  faintly  more  than  twice  in  the  length  of  the  field, 
free  margin  arcuate,  with  a  slight  obtusc-angulation  at  the  apex  of  the  stridu- 
lating vein,  the  latter  short,  slightly  oblique,  thickened.  Exposed  portion  of 
wings  about  twice  as  long  as  the  pronotal  disk,  apical  margin  oblique  truncate, 
apex  sutural  and  acute;  surface  of  exposed  portion  of  wings  similar  to  teg- 
mina, covered  portion  of  wings  membranous.  Prosternum  transverse,  cephalic 
margin  strongly  transverse:  mesosternum  with  the  lobes  wing-like,  much  nar- 
rowed along  the  median  line,  cephalic  margin  obtuse-angulate  concave,  caudal 
margin  concave,  lateral  margins  of  lobes  oblique,  subarcuate:  mesosternal 
foveolae  well  separated,  in  a  common  depression  which  is  transverse  and  in 
form  resembles  half  a  sharp  oval  bisected  longitudinally:  metasternum  in- 
verted broad  trigonal,  the  cephalic  margin  straight,  lateral  margins  oblique, 
strongly  converging  caudad,  faintly  arcuate,  the  lobes  very  narrow  and  moder- 
ately reflexed:  metasternal  foveolae  contiguous  in  a  common  opening,  which 
is  quadrate  in  proportions,  in  general  form  trapezoidal. 

Abdomen  short,  plump;  medio-dorsal  line  with  a  series  of  rounded,  node- 
like, recurved  tubercles,  which  are  well  developed  on  the  middle  segments  and 
become  obsolete  on  the  penultimate  segment;  lateral  aspect  of  abdomen  with 
a  series  of  strumose,  rounded  tubercles  developed  along  a  line  which  is  slightly 
dorsad  of  the  middle  of  the  segment,  these  obsolete  distad,  also  a  line  of  low, 
indistinct  swellings  ventrad  of  the  more  decided  .series,  free  margins  of  segments 
sinuate  laterad  in  the  vicinity  of  these  buUations;  ventro-lateral  sections  of 
dorsal  tergites  rugulose,  rather  sharply  contrasted  with  the  generally  smoother 
dorsal  surface;  disto-dorsal  abdominal  segment  subarcuate  emarginate  mesad, 
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the  bottom  of  the  emarginatioii  shKhth'  truncated:  supra-anal  plate  moderately 
transverse,  shield-shaped,  apex  very  narrowly  acuminate:  cerci  complex,  with 
a  moderately  inflated,  semi-bull)ous  base,  which  bears  numerous  long  hairs 
placed  in  sensory  pits  or  craters,  this  portion  short  and  narrowing  regularh^; 
distal  section  shining,  consisting  of  two  parts,  one  an  outer,  compressed, 
lamellate,  arcuate,  obtuse-angulate  (in  profile)  section,  this  tapering  in  width 
and  ending  in  an  acute  spine;  the  other  an  inner,  compressed,  elongate,  lamel- 
late portion,  which  is  bifid,  the  extreme  tip  unguiculate,  terminating  in  a 
spine,  the  liranch  placed  ventrad  of  the  main  extremity,  recurved,  slightly 
curled  and  armed  with  four  marginal  denticulations;  the  two  arms  of  the  distal 
section  of  the  cercus  in  contact  and  apparently  immovably  so:  subgenital 
l)Iate  longitudinal,  narrow  in  proximal  two-thirds,  slightly  widening  in  distal 
third,  distal  margin  nearly  semicircularly  arcuate-emarginate,  ventral  surface 
of  plate  with  a  low,  medio-longitudinal  carina  and  thickened  lateral  rods, 
which  form  the  foundations  for  the  attachment  of  the  short,  simple,  but 
articulate,  styles. 

Limbs  with  surface  carinate  and  substrumose.  Cephalic  femora  short,  the 
dorso-cephalic  face  with  four  low,  but  distinct,  rugulose  strumosities,  of  which 
the  two  proximal  extend  to  the  ventral  margin  of  the  femur;  ventro-cephalic 
margin  with  two  spines  distad,  which  are  distinctly  inflated  proximad;  ventro- 
cautlal  margin  unarmed;  genicular  lobes  spined:  cephalic  tibiae  appreciably 
longer  than  the  femora,  with  the  tympani  exposed,  large;  dorso-cephalic  margin 
with  several  distinct  tubercles.  Median  femora  slightly  longer  than  the 
cephalic  femora;  ventro-cephalic  margin  with  three  lamellate  spines,  the  distal 
the  larger;  ventro-caudal  margin  unarmed;  genicular  lobes  spiniferous;  cephalic 
face  with  three  groups  of  low,  rugulose  strumosities:  median  tibiae  distinctl}' 
longer  than  the  femora,  ventral  margins  distinctly  spined,  dorsal  margins  with 
three  pairs  of  recurved  spiniform  lobes,  and  in  addition  two  extra  similar  ones 
on  the  dorso-caudal  margin.  Caudal  femora  about  two  and  one-fourth  times 
as  long  as  the  tegmina,  slender,  subcompres.sed,  rugulose;  ventro-external 
margin  with  four  lamellate  spines,  the  distal  much  larger  than  the  others  and 
truly  lamellate;  internal  margin  with  three  spines,  the  distal  relatively  large 
and  sublamellate,  but  distinctly  smaller  than  the  external  one,  the  other  two 
spines  minute;  genicular  lobes  spiniferous:  caudal  tibiae  distinctly  surpassing 
the  femora  in  length,  dorso-external  margin  with  thirteen  to  fourteen  spines 
of  similar  character  of  variable  size;  ventral  margins  with  nine  to  ten  pairs  of 
sliort,  addressed  spines. 

General  body  color  bister,  touched  and  jiointed  with  fuscous,  and  also 
russety  on  the  occiput  and  dorsum  of  the  pronotum,  the  limbs  mottled  and 
brokenly  annulate  with  dull  antimony  yellow,  which  is  often  further  contrasted 
by  blackish  fuscous  pencillings.  Eyes  saccardo's  umber;  antennae  numerously 
but  obscurely  annulate  russet  and  yellowish,  the  nodes  darkened  and  with  the 
bristles  on  them  blackish  fuscous.  Abdomen  with  its  dorsal  surface  much 
darkened  with  fuscous,  the  median  lobules  russety,  spine-like  portion  of  cerci 
black-tijjped,  styles  greenish.  Annulate  type  of  coloration  apparent  only  on 
the  median  and  caudal  femora,  and  there  the  pale  color  is  between  the  stru- 
mosities,  which  are  much  pencilleil   with   l)lacki.';h   fuscous.     Tegmina   of  a 
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dead-leaf  and  lichenose  type  of  formation  and  coloration;  proximad  being 
mottled  mars  brown  and  buckthorn  brown,  with  numerous  veins  and  nervures 
pencilled  with  blackish  fuscous;  distad  more  prout's  brown,  light  ochraceous- 
buiT  and  white,  with  a  distal  lichenose  patch  of  pale  cendre  green.  Proximad 
there  is  almost  no  pattern,  merely  a  blending  of  the  tones,  the  stridulating 
field  having  a  mere  intimation  of  a  jade  green  wash;  distad  the  pattern  is  bold 
and  blotchy,  large  and  in  general  with  the  parts  sharply  defined  from  one  an- 
other, the  blackish  fuscous  lining  of  many  points  deepening  the  general  con- 
trast.    Exposed  portion  of  wings  similar  to  apical  section  of  the  tegmina. 

Length  of  body,  18.3  mm.;  length  of  pronotal  disk,  4.4;  greatest  (caudal)' 
width  of  pronotal  disk,  4.2;  length  of  tegmen,  34;  length  of  wing  distad  of  teg- 
men  (closed),  8.5;  length  of  caudal  femur,  15. 

The  type  of  this  most  interesting  species  is  unique.  We  take 
great  pleasure  in  dedicating  this  very  striking  form  to  our  friend 
Mr.  C.  H.  Lankester,  who  collected  the  type  and  kindly  placed 
it  in  our  hands  for  study. 

Chloroscirtus  discocercus  new  species     (PI.  XIX,  figs.  1,  2,  3  and  4.) 

A  very  striking  new  species  which  can  be  readily  distinguished 
from  the  genotype,  C.  forceps  Saussure  and  Zehntner,  with  speci- 
mens of  which  it  has  been  compared,  by  the  relatively  larger 
tegmina,  which  also  have  the  distal  section  proportionately 
bi'oader,  by  the  coarser  tegminal  areolation,  the  more  deeply 
V-emarginate  disto-dorsal  abdominal  segment  of  the  male, 
which  segment  has  the  lateral  projections  of  the  plate  developed 
into  lamellate  processes,  by  the  male  cerci  bearing  on  the  ventral 
surface,  at  the  same  point  as  the  large  tooth  found  in  C.  forceps, 
a  semicircular  lamellate  structure,  by  the  male  subgenital  plate 
being  more  produced  and  narrower  than  in  forceps,  with  the 
median  emargination  of  the  same  much  less  extensive  and  the 
lateral  sections  surrounding  this  less  arcuate  and  tapering  in 
width  distad  to  the  styles. 

Type.—  &  ■  Cachi,  Costa  Rica.  Elevation,  3500  feet.  (C.  H. 
Lankester.)  [Academy  of  Natural  Sciences  of  Philadelphia, 
Type  no.  5349.] 

Size  rather  large:  form  as  usual  in  the  genus — that  of  a  typical,  relatively 
elongate  phaneropterid :  surface  somewhat  shining. 

Head  with  occiput  moderately  declivent  to  the  fastigium,  faintly  convex, 
when  seen  from  the  dorsum  regularly  narrowing  to  the  antennal  scrobes;  fas- 
tigium when  seen  from  the  dorsum  broad  at  base,  regularly  narrowing  to  its 
middle,  thence  narrow  and  subequal  distad  to  the  narrowly  rounded  apex, 
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^•ith  a  distinct  medio-longitudinal  sulrus,  the  latter  becoming  obsolete  proxi- 
mad,  the  margins  somewhat  inflated;  lateral  ocelli  large,  occupying  the  lateral 
faces  of  the  broader  proximal  section  of  the  fastigium,  when  seen  from  the  side 
the  apex  of  the  fastigium  of  the  vertex  is  acuminate,  falling  slightly  short  of 
the  apex  of  the  fastigium  of  the  face,  not  touching  the  same;  fastigium  of  the 
face  acute,  apex  very  narrowly  rounded;  median  ocellus  subelliptical:  face 
moderately  inflated  transversely  when  seen  from  the  dorsum,  but  weakly  ar- 
cuate when  seen  in  profile;  infra-ocular  impression  elongate,  well  indicated: 
eyes  but  little  prominent  when  seen  from  the  dorsum,  axis  of  eye  extending 
from  dorso-caudad  to  ventro-cephalad,  outline  of  base  of  eye  subovate,  moder- 
ately exserted  cephalad;  greatest  length  of  eye  (along  axis)  slightly  greater 
than  the  greatest  length  of  the  infra-ocular  impression:  antennae  distinctly 
surpassing  the  extremities  of  the  tegmina,  filiform. 

Pronotum  with  dorsum  plane,  lateral  angles  of  same  distinct,  continuous, 
nearly  straight,  faintly  diverging  caudad,  lateral  lobes  vertical:  dorsum  of 
pronotum  with  greatest  caudal  width  contained  one  and  two-fifths  times  in  the 
greatest  length;  cephalic  margin  of  disk  broadly  but  not  decidedly  arcuate- 
emarginate;  caudal  margin  of  disk  strongly  and  regularly  arcuate;  surface  of 
disk  weakly  ruguloso-punctulate,  a  delicate  but  distinct  median  carina  present 
caudad,  a  distinct  transverse  impression  present  briefly  caudad  of  the  middle: 
lateral  lobes  slightly  deeper  than  the  greatest  dorsal  width;  cephalic  margin 
of  the  lobes  straight  except  for  a  short  obliquity  dorsad,  ventro-cephalic 
angle  rounded  obtuse-angulate,  ventral  margin  oblique,  arcuato-truncate, 
ventro-caudal  angle  broadlj^  rounded,  caudal  margin  moderately  arcuate,  some- 
what flattened  mesad,  humeral  sinus  deep,  moderately  acute,  bottom  of  sinus 
rounded.  Tegmina  elongate,  sublanceolate,  subequal  in  width,  greatest 
width  contained  nearly  five  times  in  the  greatest  length,  in  general  form  faintly 
sigmoid:  costal  margin  regularly  but  gently  arcuate;  sutural  margin  faintly 
sigmoid;  distal  extremity  narrowly  rounded:  marginal  field  V)road,  at  proximal 
fourth  nearly  equal  to  one-half  the  width  of  the  entire  tegmcn,  coarsely  and 
openly  reticulate;  discoidal  field  similarly  but  more  finely  reticulate:  median 
vein  diverging  at  two-fifths  of  the  distance  from  the  base,  bifurcate  slightly 
before  the  middle;  ulnar  vein  straight  except  for  a  brief  arcuation  where  it 
joins  the  sutural  margin;  transverse  nervures  regularly  and  strongly  indicated: 
stridulating  field  entirely  net-reticulate  proximad  of  the  stridulating  vein, 
similar  but  with  a  more  pronounced  longitudinal  tendency  distad  of  the  same; 
stridulating  vein  strongly  arcuate,  slightly  oblicjue,  broad,  flattened.  Wings 
projecting  distad  of  the  closed  tegmina  a  distance  but  slightly  less  than  the 
length  of  the  pronotal  disk,  acute:  expanded  wings  with  the  greatest  width  of 
one  of  the  wings  contained  two  and  one-quarter  times  in  the  greatest  length 
of  the  same.  Mesosternum  weakly  concave  cephalad,  mesosternal  lobes  sub- 
parallel  laterad,  caudal  margin  of  segment  rectangulate  emarginate,  the  lobes 
thus  acute  and  strongly  and  abruptly  deflexed  from  the  general  sternal  plane: 
metasternum  with  cephalic  margin  subtruncate,  latero-cephalic  angles  rounded 
sul)tuberculate,  loljes  arcuate  laterad  and  regularly  converging,  sharply  and 
abruptly  deflexed. 
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Disto-dorsal  abdominal  segment  produced,  strongly  arcuate  in  transverse 
section,  the  distal  margin  deeply  divided  by  a  V-emargination  into  two  sub- 
vertical,  compressed  lamellate  lobes,  which  in  general  narrow  distad,  are  arcuate 
ventrad  with  the  apex  rotundato-rectangulate,  the  dorso-internal  margin  of  the 
lobes  slightly  thickened  and  sinuate,  a  distinct  impression  mesad  on  the  main 
dorsal  section  of  the  segment:  supra-anal  plate  relatively  small,  elongate,  lin- 
guiform:  cerci  elongate,  slender,  tapering,  arcuate,  the  convexity  ventrad, 
gently  inbowed,  the  extremity  slightly  thickened,  subdepressed,  the  apex  in- 
ternal in  position,  acute,  chitinous  and  with  two  separate,  small,  recurved  teeth 
on  the  ventral  surface ;  at  the  base  of  this  distal  thickening  on  the  ventral  surface 
is  placed  transversely  a  lamellate  disk-like  structure,  which  has  its  periphery 
approximately  semicircular,  but  which  is  only  basally  attached  externally,  in- 
ternally the  peripheral  margin  being  carried  by  the  acute,  curved,  free  portion 
of  the  lamellation;  surface  of  the  lamellation  with  concentric  radiating  lines: 
subgenital  plate  greatly  produced,  surpassing  the  apices  of  the  cerci,  from  a 
moderatelj"  wide  base  it  narrows,  then  expands  gently,  and  again  narrows 
distad,  the  lateral  margins  sigmoid  and  formed  by  the  paired  thickened  rods 
which  extend  from  the  relatively  broad  base  to  the  styles;  distal  extremity 
very  narrowly  and  deeply  emarginate,  thus  causing  the  disto-lateral  portions 
of  the  plate  to  be  elongate  lobiform;  ventral  surface  of  the  emargination  with 
a  strongly  pronounced  but  delicate  medio-lougitudinal  carina;  styles  relatively 
short,  narrowly  rounded  at  their  distal  extremity,  faintly  arcuate  in  form, 
dorso-intcrnal  surface  deeply  concave,  ventro-external  surface  correspondingly 
convex. 

Cephalic  femora  alwut  five-sixths  as  long  as  the  disk  of  the  pronotum; 
cephalic  tibiae  distinctly  siu"passing  the  femora  in  length,  tympani  apert  on 
both  faces:  median  femora  equal  in  length  to  the  combined  length  of  the  head 
and  pronotum;  median  tibiae  faintly  surpassing  the  femora  in  length.  Caudal 
femora  relatively  robust  at  the  base,  tapering  to  the  relatively  slender  dis- 
tal third;  genicular  lobes  slightly  acute,  non-spinose;  external  face  of  the 
femora  with  a  weak  herring-bone  impressed  pattern;  both  ventral  margins 
sparsely  spined  distad;  caudal  tibiae  surpassing  the  caudal  femora  by  nearly 
one-half  the  dorsal  length  of  the  pronotal  disk,  dorsal  surface  moderately  flat- 
tened, ventral  section  narrowed. 

General  color  between  honey  yellow  and  ohve  ocher,  the  face  nearly  as  pale 
as  cartridge  bufT.  This  shade  is  probably  not  the  original  color,  especially  on 
the  tegmina,  which  probably  were  deep  chrysolite  green,  as  a  consideralile 
section  along  the  sutural  margin  and  at  the  apex  is  of  that  shade.  The  limbs 
are  glass  green  with  a  brownish  tinge.  The  eyes  are  mars  brown.  Pronotum 
with  the  lateral  angles  of  the  disk  chamois  color. 

Length  of  body  (to  apex  of  disto-dorsal  abdominal  segment),  21.4  mm.; 
length  of  pronotum,  6;  greatest  (caudal)  width  of  pronotal  disk,  4.3;  length  of 
tegmen,  37.8;  greatest  width  of  tegmen,  8;  length  of  caudal  femur,  20.4;  length 
of  subgenital  plate  (exclusive  of  styles),  6.5. 

The  type  of  this  remarkable  species  is  unique. 
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Anaulacomera  alfaroi  new  species     (PI.  XV'IIl,  figs.  24,  25  and  26.) 

Apparently  related  to  .4.  maculata  Brunner  and  lanceolata 
Brunner,  both  from  Bogota,  Colombia,  and  A.  securifera  Brunner, 
from  central  Peru.  From  all  three  of  these  the  present  species 
differs  in  the  peculiar  form  of  th(^  male  cerci,  while  from  maculata 
it  also  can  be  separated  by  its  smaller  size  and  the  form  of  the 
male  anal  segment  and  of  the  subgenital  plate  of  the  same  sex; 
fiom  lanceolata  by  the  subequal  lateral  lobes  of  the  pronotum  and 
the  rounded  distal  margin  of  the  lateral  sections  of  the  male  sub- 
genital  plate;  from  .securifera  by  the  more  rectangulate,  though 
rounded,  insertion  of  the  lateral  lobes  of  the  pronotum,  the  spines 
on  the  ventral  femoral  margins,  the  form  of  the  male  supra-anal 
plate  and  the  form  of  the  distal  margin  of  the  subgenital  plate 
of  the  same  sex. 

Type. —  cf  ;  Orotina,  Costa  Rica.  October  11,  1915.  (Anas- 
tasio  Alfaro.)  [Academy  of  Natural  Sciences  of  Philadelphia, 
Type  no.  5350.] 

Size  small:  form  moderately  compressed  and  elongate:  surface  dull,  of  limbs 
more  shining,  tegmina  semitransi)arent  in  the  areolets. 

Head  short,  transverse,  greatest  depth  of  head  ecjual  to  one  and  one-third 
times  the  greatest  width  across  the  eyes:  occiput  in  profile  weakly  arcuate, 
gently  declivent;  fastigium  relatively  narrow,  strongly  compressed  mesad, 
slightly  broadened  distad,  the  apex  when  seen  from  the  dorsum  truncate, 
dorsal  surface  with  a  distinct  but  short  medio-longitudinal  sulcus;  facial  fasti- 
gium not  in  contact  with  the  fastigium  of  the  vertex,  strongly  acute  in  general 
form,  the  immediate  apex  narrowly  rounded:  facial  line  very  faintly  arcuate 
when  seen  from  the  side:  palpi  very  slender  and  elongate,  third  joint  faintly 
more  than  one  and  one-half  times  as  long  as  the  fourth;  fifth  joint  twice  as  long 
as  the  third,  unusually  slender,  with  the  extremity  moderately  but  distinctly 
inflated  and  thickened:  eyes  very  prominent,  sul)globose,  basal  outline  of  eye 
nearly  circular,  greatest  depth  of  eye  contained  slightly  more  than  one  and 
one-half  times  in  the  greatest  depth  of  the  infra-ocular  portion  of  the  genae: 
antennae  considerably  surpassing  the  tegmina  in  length. 

Pronotum  narrow,  moderately  elongate,  the  disk  subequal,  its  greatest 
width  (measured  caudad)  contained  faintly  more  than  one  and  one-half  times 
in  the  greatest  length  of  the  same,  deplanate,  rounding  into  the  lateral  lobes, 
an  angle  very  faintly  intimated  cephalad;  cephalic  margin  of  disk  very  broadly 
obtuse-angulate  emarginate,  caudal  margin  of  disk  broadly  arcuate;  surface  of 
disk  with  a  finely  impressed  medio-longitudinal  line,  also  a  well  indicated,  bisig- 
moid,  median,  transverse,  impressed  figure:  lateral  lobes  with  greatest  depth 
and  greatest  dorsal  length  subequal;  cephalic  margin  of  lobes  sigmoid,  ventro- 
cophalic  angle  rounded  obtuse,  ventral  margin  short,  oblique,  nearly  straight, 
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ventro-caudal  angle  very  broadly  rounded,  caudal  margin  obtuse,  gently  arc- 
uate, dorsad  strongly  arcuate  to  the  bottom  of  the  subrectangulate  humeral 
sinus,  the  dorsal  bordering  margin  of  which  is  gently  concave.  Tegmina 
moderately  elongate,  their  greatest  width  contained  slightly  more  than  five 
times  in  their  greatest  length,  sublanceolate,  the  costal  and  sutural  margins 
in  large  part  subparallel;  costal  margin  very  briefly  arcuate  proximad,  distad 
arcuate  to  the  well-rounded  apex,  sutural  margin  rounding  to  a  lesser  degree  to 
the  apex :  neuration  areolate,  the  areolets  larger  in  the  marginal  field  and  distad 
in  the  discoidal  field  than  proximad  in  the  discoidal  field ;  median  vein  diverging 
shortly  proximad  of  the  middle  of  the  tegmen,  furcate  at  its  middle;  ulnar  vein 
reaching  the  sutural  margin  at  about  two-thirds  the  length  of  the  margin  itself; 
transverse  nervures  rather  regularly  placed  and  forming  distinct  areas  of 
areolets.  Wings,  in  repose,  projecting  distad  of  the  apices  of  the  tegmina  a 
distance  subequal  to  the  length  of  the  pronotal  disk:  greatest  width  of  one  of 
the  wings  contained  two  and  one-third  times  in  the  length  of  the  same.  Pro- 
sternum  unarmed. 

Disto-dorsal  abdominal  segment  broad,  transverse,  the  distal  portion 
moderately  depressed,  faintly  recurved  at  the  periphery,  when  seen  from  the 
dorsum  the  margin  is  broadly  arcuate,  the  arcuation  slightly  flattened  mesad, 
a  medio-longitudinal  impression  indicated,  this  deep  and  pronounced  on  distal 
two-fifths,  with  an  apprecial)le  pit  at  the  proximal  end  of  the  deep  portion, 
lateral  sections  of  margin  of  plate  considerably  arcuate-emarginate  over  the 
cereal  bases:  supra-anal  plate  prominent,  produced  caudad  of  the  disto-dorsal 
abdominal  segment  a  distance  equal  to  two-thirds  the  length  of  the  latter,  the 
projecting  portion  developed  into  a  pair  of  decided,  rounded  lobes,  divided  by 
a  deep,  rounded,  V-shaped  emargination,  the  lateral  portions  of  the  paired 
lobes  moderately  arcuate  expanded  and  distinctly  bent  ventrad,  median  portion 
of  plate  depressed  proximad;  dorsal  surface  of  plate  rather  thickly  covered 
with  short,  adpressed,  proximad  directed  bristles,  ventral  surface  with  short, 
regularl\'  placed,  recurved  and  adpressed  teeth:  cerci  in  lateral  view  very 
broad  at  base,  the  ventral  margin  nearly  straight,  dorsal  margin  strongly  and 
regularly  descending  to  the  middle  of  the  cercus,  proximad  the  dorsal  surface 
of  the  cercus  bears  an  obliquely  transverse,  ledge-like  carina,  the  proximal  half 
of  the  cercus  with  numerous  long  sensory  bristles  placed  in  pits  or  craters;  distal 
section  of  cercus  obliquely  depressed,  sublamellate,  appreciably  curled  dorso- 
laterad,  the  form  of  the  apex  rounded  acute,  the  depressed,  sublamellate  sec- 
tion of  the  cercus  with  adpressed  teeth  like  those  of  the  ventral  surface  of  the 
supra-anal  plate:  subgenital  plate  moderately  elongate,  produced  distad  in  a 
subquadrate  projection,  lateral  margins  of  distal  three-fifths  appreciably  but 
not  strongly  narrowing  distad,  distal  margin  subtruncate  with  a  shallow, 
median,  obtuse-angulation,  disto-lateral  angles  narrowly  rounded  rectangulate ; 
no  styles  present. 

Limbs  slender.  Cephalic  femora  slightly  longer  than  the  disk  of  the  prono- 
tum ;  cephalic  tibiae  about  one  and  one-half  times  as  long  as  the  cephalic  femora, 
tympanum  apert  on  both  faces,  the  tympanal  region  appreciably  inflated, 
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portion  distad  of  this  proportionately  very  slender.  Median  femora  about 
one  and  one-half  times  as  long  as  the  pronotal  disk,  api)reciably  more  slender 
than  the  cephalic  femora;  median  tibiae  slender,  tapering,  appreciably  sur- 
passing the  median  femora  in  length.  Caudal  femora  slightly  shorter  than 
the  body,  moderately  inflated  in  proximal  half,  very  slender  distad;  internal 
genicular  lobes  briefly  spiniferous,  external  genicular  lobes  unspined;  ventro- 
external  margin  with  five  to  eight  spines,  ventro-internal  margin  with  one  to 
two  spines:  caudal  tibiae  very  slender,  faintly  tapering,  subcomi^ressed  proxi- 
mad,  surpassing  the  caudal  femora  by  nearly  the  length  of  the  pronotal  disk. 

General  color  of  the  head  and  pronotuni  light  chalcedony  j'ellow,  becoming 
amber  yellow  on  the  pleura  and  abdomen,  the  apex  of  the  latter  Veronese  green, 
the  dorsum  of  the  pronotum  washed  with  mustard  yellow.  Tegmina  clear 
hyaline  with  the  venation  and  reticulation  courge  green,  numerous  areolets 
distad  washed  with  bice  green;  stridulating  field  touched  with  buckthorn 
brown.  Exposed  portion  of  the  wings  colored  similarly  to  the  distal  section 
of  the  tegmina.  Eyes  russet  touched  with  chestnut-brown  cephalad.  Limbs 
of  the  general  color,  tibiae  tinted  with  biscay  green  to  forest  green,  the  latter 
heavily  so  distad.  Cephalic  and  caudal  femora  and  disk  of  pronotum  with 
numerous  minute  black  points  of  liver  brown. 

Length  of  body,  15  mm.;  length  of  pronotum,  3.8;  greatest  (caudal)  width  of 
pronotal  disk,  2.3;  length  of  tegmen,  22.8;  greatest  width  of  tegmen,  4.2; 
length  of  caudal  femur,  13.5. 

The  type  of  this  interesting  species  is  unique.  We  take  great 
pleasure  in  dedicating  this  striking  species  to  Prof.  Anastasio 
Alfaro,  Director  of  the  Museo  Nacional,  San  Jos:%  Costa  Rica, 
who  coll(H'ted  and  forwarded  to  us  for  study  the  type  of  this 
species,  and  also  numerous  other  Orthoptera. 

Pycnopalpa  aurigera  n(>w  species     (PI.  XIX,  figs.  5  and  G;  pi.  XX,  fig.  3.) 

Closely  allied  to  P.  rubiginosa  (Bruner)  [Topana  rubiginosa 
Bruner],^"  fi'om  Chapada,  Matto  Grosso,  Brazil,  having  the 
general  form  of  the  pronotal  structure  quite  similar,  but  differing 
in  the  fastigium  of  the  vertex  being  less  strongly  bicarinate  and 
less  distinctly  sulcat(%  in  the  l)roadcr  head,  the  more  elongate  eye, 
the  less  inflated  distal  palpal  joint,  the  straighter  lateral  margins 
of  the  pronotal  disk,  in  the  much  less  extensive  lateral  lobes  of 
the  same,  the  proportionately  broader  marginal  field  of  the  teg- 
mina, the  distal  half  of  the  whole  of  which  is  more  broadly 
angulatc,  in  the  more  acute  exposed  section  of  the  wings  and  in 
the  proportionately  shorter  limbs. 

Type. —  9;  Chanchamayo,  Peru.  [Academy  of  Natural 
Sciences  of  Philadelphia,  Type  no.  5352.] 

'"Ann.  Carneg.  Mus.,  ix,  p.  330,  (1915). 
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Size  small :  form  and  surface  as  usual  in  this  aberrant  genus. 

Head  moderately  transverse  when  seen  from  the  dorsum,  the  greatest  width 
across  the  eyes  much  greater  than  the  medio-longitudinal  length  of  the  head, 
greatest  depth  of  head  about  one  and  one-third  times  the  greatest  width  across 
the  eyes:  occiput  strongly  declivent,  weakly  arcuate,  outlined  dorsad  by  a  low, 
rounded  carina,  which  forms  a  nearly  rectangulate  border  margining  the  eyes 
and  antennal  scrobes  dorsad,  the  two  arms  of  the  border  joining  at  the  inter- 
fastigial  suture;  fastigium  of  the  vertex  rather  low,  but  weakly  elevated  and 
gently  arcuate  in  profile,  narrowing  and  compressed  distad,  a  slight  medio- 
longitudinal  sulcus  indicated  dorsad;  fastigium  of  the  face  not  in  contact  with 
that  of  the  vertex,  broad,  semi-globose,  not  elevated;  face  with  surface  moder- 
ately cribroso-punctulate,  genae  smooth;  palpi  with  fourth  joint  two-thirds  as 
long  as  third  joint,  distinctly  sigmoid,  weakly  expanding  distad,  fifth  joint 
faintly  longer  than  third  and  fourth  joints  combined,  slender  at  base,  moder- 
ately thickened  distad,  slightly  arcuate  proximad,  extremity  rounded:  eyes 
rather  prominent  when  seen  from  the  dorsum,  slightly  flattened  semi-globose; 
basal  outline  of  eye  ovate,  narrowed  ventrad,  depth  of  eye  faintly  greater  than 
that  of  the  infra-ocular  portion  of  the  genae:  antennae  incomplete,  beyond  the 
enlarged  proximal  and  second  joints  filiform,  brittle. 

Pronotum  in  general  sellate,  the  dorsum  deplanate,  in  profile  the  dorsum 
of  the  pronotum  is  low  cephalad,  slightly  ascending  mesad  and  deplanate 
caudad,  lateral  angles  of  same  pronounced,  lateral  lobes  vertical:  dorsum  of 
pronotum  with  greatest  caudal  width  contained  one  and  one-third  times  in 
the  greatest  length  of  the  same,  all  margins  of  same  cingulate,  the  surface 
velutinous;  cephalic  margin  of  disk  arcuato-subtruncate,  caudal  margin  broadly 
arcuate  rotundate,  lateral  margins,  though  sinuous,  diverging  caudad,  passing 
without  interruption  into  the  caudal,  and  by  a  rounded  angle  into  the  cephalic, 
margins,  narrowly  severed  briefly  caudad  of  the  latero-cephalic  angle ;  surface 
of  the  disk  with  a  faint,  imperfectly  and  incompletely  indicated  median  sulcus, 
a  median  V-shaped  figure,  which  is  more  distinctly  indicated  than  the  median 
sulcus,  being  placed  distinctly  cephalad  of  the  longitudinal  center  of  the  disk : 
lateral  lobes  appreciably  longitudinal;  greatest  depth  of  the  lobes  slightly 
caudad  of  the  middle,  the  cephalic  depth  equal  to  three-fifths  of  the  greatest 
depth;  cephalic  margin  arcuate-emarginate  dorsad  and  straight  mesad  and 
ventrad,  ventro-cephalic  angle  narrowly  rounded  rectangulate,  ventral  margin 
slightly  oblique  and  weakly  sinuate  cephalad,  broadly  and  evenly  arcuate  from 
the  middle  of  the  ventral  margin  to  the  humeral  sinus,  the  latter  narrowly 
rounded  rectangulate;  surface  of  the  lateral  lobes  with  a  distinct  impressed 
area  dorso-caudad.  Tegmina  of  the  character  found  in  the  other  species  of 
the  genus,  with  a  proximo-costal  and  a  medio-sutural  desiccated  area,  and 
scattered  similar  spots ;  in  length  about  one  and  two-thirds  times  as  long  as  the 
body  with  the  ovipositor,  in  general  form  elongate  elliptical-ovate,  its  greatest 
width,  which  is  at  five-eighths  the  length  from  the  base,  contained  slightly 
more  than  two  and  one-half  times  in  its  greatest  length :  costal  margin  in  proxi- 
mal half  oblique  (to  the  tegminal  axis),  straight,  this  broadly  rounding  to  the 
distal  section,  which  is  oblique  subtruncate  toward  the  apex,  gently  rounding 
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distad  to  the  latter,  which  is  rounded  slightly  acute-angulate,  disto-sutural 
margin  oblique  truncate,  disto-sutural  angle  broadly  rounded  obtuse,  sutural 
margin  straight  in  greater  part:  marginal  field  equal  to  slightly  less  than  one- 
third  of  the  entire  tegminal  width,  subequal  in  width  proximad,  attenuate  in 
distal  half  of  tegmen;  discoidal  field  broad,  its  greatest  width  at  distal  fourth  of 
tegmen:  mediastine  vein  very  short,  poorly  defined;  median  vein  diverging  at 
two-fifths  the  length  of  the  tegmen  from  base  of  the  same,  bifurcate,  the 
rami  strongly  sinuate;  ulnar  vein  in  general  straight,  weakly  sinuate,  multi- 
fractured  distad,  reaching  the  margin  at  the  disto-sutural  angle.  Exposed 
portion  of  wings  surpassing  the  tegmina  by  about  one-fourth  the  greatest 
length  of  the  latter,  in  form  with  the  apex  weakly  acute,  the  sutural  margin 
of  the  exposed  portion  of  the  closed  wings  straight  oblique,  the  costal  margin 
of  same  straight  with  a  strong  distal  arc  to  the  apex.  Mesosternum  and  meta- 
sternum  transverse,  the  former  strongly  so,  both  arcuate  laterad  with  the 
lobes  little  reflexed. 

Abdomen  strongly  compressed:  supra-anal  plate  linguiform,  the  apex 
moderately  acute,  a  distinct  and  broad  medio-longitudinal  sulcus  present: 
cerci  simple,  styliform,  base  relatively  incrassate,  strongly  tapering  mesad, 
distal  portion  very  slender,  needle-like,  acute,  the  whole  cercus  in  general  form 
slightly  inbowed:  ovipositor  slightly  shorter  than  the  combined  length  of  the 
head  and  pronotum,  moderately  arcuate,  weakly  bent  proximad,  greatest 
depth  contained  two  and  one-half  times  in  the  greatest  length  of  the  ovipositor, 
dorsal  margin  almost  entirely  and  distal  fifth  of  ventral  margin  serrulate,  apex 
rounded,  ventral  valves  with  greater  portion  of  surface  obliquely  and  rather 
closely  striatulate:  subgenital  plate  small,  trigonal,  apex  rounded,  laterad  with 
surface  impressed. 

Cephalic  femora  about  three-fourths  as  long  as  the  pronotal  disk,  ventro- 
internal  margin  with  two  pronounced  spines  distad;  cephalic  tibiae  slightly 
surpassing  the  femora  in  length,  tympani  of  inflated  proximal  section  apert  on 
both  faces,  slender  thence,  with  the  apex  slightly  enlarged:  median  femora 
slender,  in  length  nearly  twice  that  of  the  cephalic  femora,  ventro-cephalic 
margin  with  one  or  two  distinct  distal  spines;  median  tibiae  slightly  longer 
than  the  median  femora,  tapering  distad  from  a  relatively  thickened  proximal 
section,  extremity  faintly  enlarged.  Caudal  femora  one  and  five-eighths  times 
as  long  as  the  tegmina,  considerably  inflated  proximad  and  compressed,  very 
slender  in  distal  half,  with  genicular  extremity  somewhat  enlarged;  jiattern 
of  pagina  of  inflated  portion  evidenced  by  slightly  irregular,  simple,  ()l)lique 
and  subimbricate  lines;  ventral  margins  with  several  sul)obsolete  spines  vari- 
ably indicated  distad:  caudal  tibiae  slightly  surpassing  the  femora  in  length. 

Allotype. —  cf  ;  Chanchamayo,  Peru.  Elevation,  1000  meters. 
1906.     [Acad.  Nat.  Sci.  Phila.] 

DifTering  from  the  above  description  of  the  female  in  the  following  features. 
Pronotum  with  greatest  caudal  width  of  disk  contained  one  and  one-half  times 
in  the  greatest  length  of  the  same,  the  lateral  margins  less  diverging  caudad 
than  in  the  female,  a  weak  transverse  impression  at  caudal  two-fifths  of  the 
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disk.  Tegmina  somewhat  narrower  than  in  the  female,  greatest  width  con- 
tained about  three  times  in  the  greatest  length  of  the  same ;  costal  margin  more 
regularly  arcuate,  distal  margin  more  oblique,  disto-sutural  angle  broadly 
rounded;  discoidal  field  with  greatest  width  at  distal  third  of  tegmen; 
median  vein  diverging  slightly  more  proximad  than  in  the  female.  Disto- 
dorsal  abdominal  segment  with  the  distal  margin  arcuato-emarginate,  pro- 
duced over  each  cercus  into  a  short,  rounded  rectangulate  projection,  the 
median  section  of  the  segment  with  a  longitudinal  depression:  supra-anal 
plate  elongate,  narrow,  divided  by  a  median  incision  into  two  forcep-like 
processes;  cerci  simple,  tapering,  gently  inbowed,  the  base  greatly  thickened, 
tapering,  the  apex  slender,  acute,  lancet-like,  corneous:  subgenital  plate  nar- 
row, compressed,  carinate  mesad  on  ventral  surface,  the  narrow  distal  margin 
subtruncate;  styles  free,  very  short,  stout,  acute. 

General  color  of  face,  genae,  lateral  lobes  of  pronotum,  jjleura,  abdomen,  an 
oblique  proximal  section  of  the  discoidal  and  all  of  the  anal  field  of  the  tegmina, 
cephalic  and  median  limbs  and  proximal  two-fiftlis  of  the  caudal  femora,  tawny- 
olive  to  snuff  brown,  in  large  part  entirely  minutely  and  closely  punctulate 
with  bone  brown. 

Dorsal  surface  of  head  antimony  yellow,  dorsal  surface  of  pronotum  pale 
ochraceous-orange.  Tegmina  in  large  part,  and  normally  exposed  portion  of 
Avings,  mignonette  green,  becoming  pale  buckthorn  brown  toward  the  snuff 
l)rown  section,  which  is  quite  solidly  marked;  costal  margin  of  tlie  t-egmina  with 
a  narrow  bone  brown  subscalariform  pattern  at  two-thirds  the  length  from  the 
base,  a  similar  edging  on  the  costal  margin  of  the  normally  exposed  portion  of 
the  wings,  an  oblique,  irregular,  subreniform  patch  of  bone  brown  situated  near 
the  sutural  margin  distad  of  the  middle,  several  scattered  patches  or  points  of 
bone  brown  placed  in  the  discoidal  field  distad  of  the  large,  subreniform  patch. 

Eyes  cinnamon-brown,  with  a  vertical  sigmoid  line  of  mummy  brown  across 
the  middle;  antennae  cinnamon-buff  with  a  number  of  well-spaced  black 
annulations,  which  are  relatively  broad,  lietween  the  proximal  antennal  joint 
and  the  proximal  blackish-brown  annulation  are  placed  several  very  narrow 
annulations  of  the  same  color;  palpi  with  the  fourth  and  fifth  joints  lined  ven- 
trad  with  blackish. 

Abdomen  with  dorsal  surface  clear  chamois  to  honey  yellow:  male  cerci 
prout's  brown. 

Cephalic  and  median  tibiae  with  greater  portion  without  punctulations,  re- 
gions of  the  inflation  of  the  cephalic  tibiae  occasionally  heavily  infuscate. 
Caudal  femora,  with  median  distal  portions  of  the  caudal  tibiae,  chamois,  the 
genicular  region  and  a  distal  tibial  boot,  with  other  clouds  and  points  on  the 
tibiae,  tawny-olive  to  fuscous,  the  latter  in  the  depressions  of  the  tibiae. 
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Measurements  {in  millimeters) 

Length  of 
body 

Length  of 
pronotum 

Greatest 

width  of 

pronotal  disk 

Length  of 
tegmen 

Greatest 
width  of 
tegmen 

d" 

P.  rubiginosa,  Chapa- 

da,  Brazil Qn 

3.6 

3 

20.2 

7 

P.  aurigera,  allotype        11.1" 

9 
P.  aurigera,  type.  .  .        11.2'- 

3.7 

2.4 

18.7 

6 

3.5 

2.9 

19.6 

7 

Length  of 

cephalic 

femur 

Length  of 
median 
femur 

Length  of 
caudal 
femur 

cf 

P.  rubiginosa,  Chapada,  Brazil 

3.9 

5 

12 

P.  aurigera,  allotype 

9 
P.  aurigera,  tj'pe 

3 

4.1 

10.6 

3.2 

4.5 

11.5 

The  type  and  allotype  are  the  only  individuals  of  the  species 
which  we  have  seen. 

Microcentrum  philammon'^  new  species     (PI.  XIX,  figs.  7,  8  and  9.) 

Related  to  M.  angustatum,  lanceolatum,  myrtifolium  and 
syntechnoides,  but  quite  distinct  from  all  these  species.  From 
angustatum  it  differs  in  the  somewhat  larger  size,  in  the  non- 
sulcate  fastigium  of  the  vertex,  in  the  tympanal  area  of  the  right 
tegmen  being  without  a  subhyaline,  triangular  field,  in  the  ventro- 
cephalic  margin  of  the  cephalic  femora  having  spines  distad, 
and  in  the  styles  of  the  subgenital  plate  of  the  male  being  longer 
than  the  incision  of  the  plate,  instead  of  short.  From  lanceolatum 
the  new  species  differs  in  the  narrower  fastigium  of  the  vertex, 
which  is  also  non-sulcate,  in  the  more  compressed  pronotum 
which  also  has  narrower  lateral  lobes,  in  the  more  attenuate  teg- 
mina,  in  the  more  distinctly  nodulose  character  of  the  proximal 
portion  of  the  costal  margin  of  the  tcgmina,  in  the  shorter  stridu- 
lating  vein  of  the  same,  and  in  the  disto-dorsal  alxlominal  seg- 
ment being  non-emarginate  mesad.  When  compared  with 
myrtifolium  the  present  insect  differs  in  the  more  elongate, 
compressed  pronotum,  narrower  and  more  elongate  tegmina, 
more  inflated  caudal  femora  and  more  elongate  cephalic  and 
median  limbs.     From  syntechnoides  the  new  species  differs  in 

"  Abtlomcn  shrivelled. 

'2  Exclusive  of  ovipositor. 

1'  Philammon,  son  of  Apollo  and  Chione,  a  celebrated  singer. 
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the  narrower  fastigium  of  the  vertex,  in  the  more  compressed 
pronotum  which  also  has  narrower  lateral  lobes,  in  the  narrower 
stridulating  field  of  the  male  tegmina,  in  the  shorter  stridulating 
vein,  in  the  more  robust  caudal  femora  and  tibiae,  and  in  the 
more  compressed  subgenital  plate  of  the  male.  One  of  the 
striking  features  of  the  species  is  the  black  patellar  spot  dorso- 
proximad  on  the  caudal  tibiae. 

Type. — cf;  Puntarenas,  Costa  Rica.  November  2,  1915. 
(Anastasio  Alfaro;  at  electric  light.)  [Academy  of  Natural 
Sciences  of  Philadelphia,  Tj^pe  no.  5356.] 

Size  large:  form  compressed  and  as  usual  in  the  genus:  surface  smooth, 
weakly  glabrous,  tegmina  with  a  moderate  sheen. 

Head  with  its  greatest  width  across  eyes  contained  one  and  one-half  times  in 
the  greatest  depth  of  the  head;  occiput  gently  arcuate  declivent  cephalad;  fas- 
tigium somewhat  broader  than  the  proximal  antennal  joint,  faintly  narrowed 
mesad  at  the  cephalic  border  of  the  paired  ocelli,  non-sulcate  dorsad,  meeting 
the  fastigium  of  the  face  in  a  straight  suture;  median  ocellus  rather  small: 
palpi  xery  slender;  third  joint  slightly  longer  than  the  fourth,  the  latter  faintly 
sigmoid  and  narrowed  at  base;  fifth  joint  elongate,  longer  than  the  third  and 
fourth  together,  weakly  and  regularly  enlarging  distad:  eyes  but  little  promi- 
nent when  seen  from  the  dorsum,  in  basal  outline  circular-ovate,  faintly 
pointed  ventro-cephalad,  in  depth  very  slightly  greater  than  that  of  the  infra- 
ocular  sulcus:  antennae  surpassing  the  apices  of  the  tegmina. 

Pronotum  with  the  dorsum  very  faintly  arcuate  longitudinally,  greatest 
(caudal)  width  of  pronotal  disk  contained  one  and  one-third  times  in  the 
greatest  length  of  the  same;  cephalic  margin  of  disk  emargina to-truncate, 
caudal  margin  of  disk  broadly  and  strongly  arcuate  with  a  suspicion  of  angula- 
tion mesad,  lateral  portions  of  disk  broadly  rounding  into  the  lateral  lobes, 
more  angulate,  though  appreciably  rounded,  caudad;  disk  with  indications  of  a 
subobsolete  median  carina,  mesad  there  is  indicated  a  reversed  bipinnate,  lightly 
impressed,  figure,  the  caudal  outline  of  which  is  narrowly  acute-angulate : 
lateral  lobes  deep,  narrow^,  the  greatest  width  contained  one  and  one-half  times 
in  the  greatest  depth,  narrowing  appreciably  caudad;  cephalic  margin  faintly 
concave,  ventro-cephalic  angle  rounded  obtuse,  ventral  margin  very  short, 
oblique,  ventro-caudal  angle  broadly  arcuate,  caudal  margin  slightly  oblique 
arcuate  ventrad,  slightly  flattened  dorsad,  humeral  sinus  acute  with  the  angle 
narrowly  rounded.  Tegmina  surpassing  the  apex  of  the  abdomen  by  nearly 
the  length  of  the  body,  of  the  type  usually  found  in  the  genus,  but  narrower,  the 
greatest  width  {which  is  at  the  proximal  third)  contained  three  and  three- 
fifths  in  the  greatest  length  of  the  tegmen;  costal  margin  regularly  arcuate  in  the 
proximal  haK,  straight  in  distal  half,  rounding  to  the  apex,  which  is  narrow  but 
rounded;  sutural  margin  largely  straight:  marginal  field  broad  in  proximal 
three-fifths  of  the  tegmen,  its  greatest  wndth  equal  to  two-fifths  of  the  greatest 
tegminal  width :  costal  margin  with  the  callose  nodes  of  the  proximal  half  dis- 
tinct, rather  regularly  placed  and  decreasing  in  size  and  prominence  distad: 
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humeral  trunk  strong,  sigmoid;  median  vein  diverging  faintly  proximad  of 
proximal  third  of  the  tegmen,  bifurcate,  its  rami  reaching  sutural  margin, 
the  sutural  ramus  connected  with  the  anal  vein  by  a  short  nervure;  anal  vein 
biramose,  the  vein  not  straight:  stridulating  field  relatively  narrow  and  elongate, 
its  greatest  width  contained  more  than  three  times  in  the  greatest  length  of  the 
same,  the  free  margin  subarcuate;  stridulating  vein  short,  thick,  with  the 
accompanying  vein  equally  long  and  nearly  as  thick;  stridulating  field  of  right 
tegmen  coriaceous,  the  triangular  area  non-hyaline.  Wings  with  normally 
exposed  portion  slightly  longer  than  the  pronotal  disk,  very  acute;  greatest 
widthof  expanded  wing  contained  two  and  one-third  times  in  the  greatest  length 
of  the  wing.  Prosternum  unspined:  mesosternal  lobes  parallel;  external  margin 
straight  caudad,  arcuate  cephalad;  caudal  angle  acute  with  the  immediate 
angle  rounded,  the  lobes  ventro-lateral  in  trend:  metasternal  lobes  broader 
than  the  mesosternal  lobes;  external  margin  strongly  arcuate  cephalad,  straight 
converging  caudad;  caudal  angle  rectangulate,  trend  of  lobes  as  on  the  meso- 
sternum. 

Disto-dorsal  abdominal  segment  transparent,  the  lateral  section  deflexed  and 
vertical;  distal  margin  gently  arcuate  produced  mesad:  supra-anal  plate  elon- 
gate trigonal,  strongly  reflexed:  cerci  moderately  arcuate,  relatively  slender, 
tapering,  the  distal  extremity  slightly  enlarged  and  subcompressed,  the 
extremity  rounded  ventrad,  rounded  acute-angulate  dorsad,  the  external  face 
of  apex  with  an  adpressed,  claw-like  spine,  not  surpassing  the  main  apex: 
subgenital  plate  compressed,  boat-shaped,  with  a  distinct  median  carina, 
produced  caudad  into  a  pair  of  substyliform  and  styliferous  processes,  be- 
tween which  the  distal  margin  is  deeply  semi-elliptical  emarginate;  styles  but 
little  longer  than  the  processes  bearing  them,  on  internal  face  concave,  ex- 
ternal fa(  e  convex,  apices  narrowly  rounded. 

Cephalic  femora  very  slightly  shorter  than  the  length  of  the  pronotal  disk, 
ventro-cephalic  margin  with  one  to  two  small  spines  distad:  cephalic  tibiae 
appreciably  surpassing  the  cephalic  femora  in  length,  with  both  faces  of  tym- 
panum apert.  Median  femora  slightly  longer  than  the  length  of  the  head  and 
pronotum  combined,  ventro-cephalic  margin  with  three  to  five  small  sjjines. 
Caudal  femora  about  three-fifths  as  long  as  the  tegmina,  moderately  com- 
pressed, fairly  robust  proximad,  external  pattern  weakly  indicated  and  ir- 
regular; caudal  genicular  lobes  bispino.se;  ventro-external  margin  with  eight 
to  eleven  spines,  ventro-internal  margin  with  seven  to  eight  spines:  caudal 
tibiae  surpassing  the  femora  by  about  one-half  the  length  of  the  pronotal  disk, 
heavy,  subcompressed,  narrowing  in  distal  fourth,  strongly  quadrate  in  sec- 
tion, margins  strongly  spined. 

General  color  of  dorsum  of  pronotum,  tegmina  and  exposed  portion  of  wings 
courge  green.  General  color  of  head  and  lateral  lobes  of  pronotum  chalcedony 
yellow  to  lumiere  green,  of  the  pleura,  sterna  and  abdomen  wax  yellow  to 
amber  yellow.  Eyes  speckled  pale  olive  brown  and  chestnut  brown.  Anten- 
nae passing  from  the  general  color  of  the  head  proximad,  through  ferruginous 
and  fuscous  to  blackish  fuscous  distad,  proximad  the  segments  are  individually 
narrowly  annulate  with   bufTy.     Tegmina  with  the  costal  thickened   nodes 
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flesh-color  to  ochraceous-buff;  stridulating  field  entirely  of  the  general  teg- 
minal  color.  Cephalic  and  median  femora  lime  green,  passing  to  pale  courge 
green  on  the  tibiae.  Caudal  femora  lime  green,  weakly  washed  with  old 
gold,  passing  to  pale  courge  green  distad;  caudal  tibiae  pale  courge  green,  a 
decided  patellar  spot  of  shining  black  present  at  the  very  base  of  the  extensor 
surface. 

Length  of  body,  30  mm.;  length  of  pronotum,  7.3;  greatest  (caudal)  width 
of  pronotal  disk,  5.9;  length  of  tegmen,  47;  greatest  width  of  tegmen,  12.8; 
length  of  caudal  femur,  28. 

The  type  of  this  interesting  species  is  unique. 

Chlorophylla  inca  new  species     (PI.  XIX,  fig.  10;  pi.  XX,  fig.  4.) 

Related  to  C  rujipes  Brunner/*  from  Peru  and  BoHvia,  but 
differing  in  the  proportionately  shorter  and  broader  tegmina, 
which  have  the  distal  portion  of  the  costal  margin  crenulate,  in 
the  shorter  pronotum  and  in  the  femora  being  proportionately 
shorter. 

Type.- —  9  ;  Chanchamayo,  Peru.  Elevation,  1000  meters. 
September,  1907.     [Acad.  Nat.  Sci.  Phila.,  Type  no.  5355.] 

Size  medium:  form  strongly  compressed,  as  usual  in  the  genus:  surface  dull, 
of  the  pronotum  scattered  granulose. 

Head  with  the  greatest  width  across  eyes  contained  one  and  one-half  times 
in  the  greatest  depth  of  head:  fastigium  narrow,  subcompressed,  slightly  pro- 
duced, sulcate  dorsad,  with  apex  bluntly  rounded:  face  flattened,  narrowly 
rounding  laterad  to  the  genae:  palpi  short;  maxillary  palpi  with  first  joint  very 
short,  second  joint  slightly  longer,  third  and  fourth  joints  in  length  sutequal 
to  second,  fifth  joint  about  one  and  one-half  times  as  long  as  the  fourth  joint 
and  infundibuliform  in  outline;  labial  palpi  with  the  distal  joint  moderately 
elongate,  spoon-shaped:  eyes  not  prominent,  small,  ovate  circular  in  basal 
outline:  antennae  thick,  robust,  incomplete  in  type;  margin  of  scrobes  thickened 
and  prominent  in  internal  and  ventral  borders,  with  a  distinct  production 
dorsad  and  mesad;  proximal  joint  large,  simple,  cylindrical;  second  and  suc- 
ceeding joints  gradually  tapering,  finely,  closely  and  briefly  haired. 

Pronotum  sellate,  the  dorsum  flat  in  transverse  section,  the  medio-longi- 
tudinal  section  slightly  but  regularly  concave,  lateral  angles  of  disk  rounded 
rectangulate,  continuous:  dorsum  of  pronotum  with  its  greatest  caudal  width 
subequal  to  its  greatest  length,  the  cephalic  width  of  the  disk  but  slightly 
more  than  one-half  the  greatest  caudal  width,  the  lateral  margins  of  the  disk 
parallel  on  cephalic  third,  regularly  diverging  on  caudal  two-thirds;  cephalic 
margin  subtruncate,  with  a  series  of  small  but  distinct  tubercles;  caudal  mar- 
gin distinctly  but  shallowly  bisarcuate,  the  median  arcuation  shallow  and 
broadly  obtuse;  a  faint  medio-longitudinal  line  indicated  on  the  disk  caudad 
by  a  delicate  carina,  in  the  region  of  the  principal  transverse  sulcus  by  a  fine 
sulcus;  principal  transverse  sulcus  faintly  arcuate,  finely  and  deeply  im- 
pressed, practically  median  in  position,  cephalic  transverse  sulcus  distinctly 

"Monogr,  der  Pseudophyll.,  pp.  265,266,  pi.  x,  fig.  116,  (1895). 
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and  finely  impressed,  straight  transverse,  both  sulci  finely  severing  the  lateral 
angles  of  the  disk:  lateral  lobes  with  greatest  depth  contained  one  and  one- 
half  times  in  greatest  dorsal  length  of  same,  the  greatest  bulk  of  the  lobes 
cephalad  of  the  middle  of  the  lateral  angles  of  the  disk;  cephalic  margin  of 
lobes  concave  dorsad,  straight  ventrad,  ventro-cephalic  angle  rounded  obtuse, 
ventral  margin  strongly  and  fairly  regularly  arcuate,  ventro-caudal  angle 
rounded  obtuse,  caudal  margin  strongly  oblique  concave,  humeral  sinus  indi- 
cated merely  by  concavity  of  the  whole  caudal  margin.  Tegmina  leaf-like, 
roughly  diamond-shaped,  broad,  in  length  surpassing  apices  of  caudal  femora 
by  a  distance  ecjual  to  the  combined  length  of  the  head  and  pronotum,  greatest 
width  but  slightly  less  than  greatest  length  of  tegmen,  opaque;  costal  margin 
straight  ol^lique  in  proximal  three-fifths,  then  rounded  obtuse  and  finally 
oblique  crenato-truncate  to  the  rounded  obtuse  apex;  sutural  margin  with 
dorsal  margin  of  closed  tegmina  ascending,  weakly  sigmoid  to  a  broadlj-  rounded 
obtuse  angulation  at  half  the  length  of  tegmen  and  point  of  greatest  width, 
thence  obliquely  weak  arcuate:  humeral  trunk  in  large  part  straight,  dividing 
the  tegmen  into  two  nearly  equal  parts,  the  component  veins  diverging  at 
three-fifths  the  length  of  tegmen;  mediastine  vein  distinct,  in  general  sub- 
paralleling  the  costal  margin;  median  vein  diverging  faintly  proximad  of  two- 
fifths  of  the  tegminal  length,  biramose;  general  venation  details  in  figure: 
stridulating  field  relatively  broad;  stridulating  vein  heavj^,  arcuate,  narrowing 
laterad,  nearly  transverse  in  position;  free  margin  in  general  straight  oblique 
distad  of  apex  of  stridulating  vein.  Wings  falling  distinctly  short  of  the  teg- 
minal apices.  Prosternum  unarmed;  mesosternal  lobes  taken  together  in 
general  outline  subquadrate,  the  lobes  moderately  spinose  caudo-laterad, 
mesosternal  foveolae  in  a  single  transverse  orifice;  metasternal  lobes  strongly 
transverse,  each  with  a  distinct  conical  spine,  metasternal  foveolae  in  a  single 
transverse  orifice. 

Supra-anal  plate  moderately  transverse,  slightly  arcuate  in  transverse  sec- 
tion, the  lateral  margins  moderately  converging  distad,  the  distal  margins 
sinuato-subtruncate:  cerci  very  short,  but  faintly  surpassing  the  supra-anal 
plate,  incrassate,  conical  in  distal  half:  subgenital  plate  slightly  transverse, 
flattened  ventrad,  lateral  margins  straight  convergent,  distad  with  two  rcunded 
obtuse-angulate  projections  of  the  margin,  between  which  it  is  obtusely  angu- 
late  emarginate. 

Limbs  of  the  type  usual  in  this  group,  moderately  incrassate.  Cephalic 
femora  with  the  length  subequal  to  that  of  the  head  and  pronotum  com- 
bined, ventro-cephalic  margin  with  one  to  three  brief  spines  distad:  cepha- 
lic tibiae  distinctly  longer  than  the  femora,  appreciably  but  not  decidedly 
deplanate  distad,  tympani  rimate  on  both  faces.  Median  femora  slightly 
longer  than  the  cephalic  femora,  ventro-cephalic  margin  with  two  brief  spines 
distad;  median  tibiae  subequal  to  the  femora  in  length,  appreciably  compressed 
and  dilated  proximad.  Caudal  femora  about  three-fifths  as  long  as  the  teg- 
mina, coarse,  but  little  tapering,  very  faintly  arcuate:  caudal  tibiae  subequal 
to  the  femora  in  length,  somewhat  arcuate,  heavy  proximad  and  weakly  taper- 
ing distad,  subcompressed  proximad,  increasingly  deplanate  distad  on  dorsal 
surface,  margins  unspined. 
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General  color  of  head,  antennae,  ventral  surface,  abdomen  and  limbs  ochra- 
ceous-buff,  of  the  tegmina  mignonette  green,  passing  to  lime  green  in  the  vicin- 
ity of  the  distal  half,  the  veins  mesad  and  proximad  pencilled  with  ochraceous- 
buff.  Eyes  tawny-olive.  Pronotum  ochraceous-buff,  overlaid  with  weak 
wash  patches  of  lime  green  and  clear  fluorite  green. 

Length  of  body,  18  mm.  (body  somewhat  distorted);  length  of  pronotal  disk, 
5.6;  greatest  (caudal)  width  of  pronotal  disk,  5.4;  length  of  tegmen,  26.5; 
greatest  width  of  tegmen,  23;  length  of  caudal  femur,  16.2. 

The  type  of  this  species  is  unique. 
Paralobaspis  gorgon  new  species     (PI.  XIX,  figs.  11,  12  and  13.) 

This  striking  new  species  is  closely  related  to  the  genotype, 
P.  'pida  Giglio-Tos, '^  described  from  the  Valley  of  Santiago, 
eastern  Ecuador,  agreeing  in  the  general  features  of  its  structure 
and  also  in  the  general  color  pattern,  but  differing  in  its  ap- 
preciably larger  size,  in  the  proportionately  shorter  pronotum, 
which  also  has  the  caudal  margin  of  the  disk  broadly  truncate, 
instead  of  moderately  produced  and  rotundate  as  in  -pida,  in 
the  proportionately  shorter  caudal  femora,  in  the  ovipositor 
being  but  weakly  falcate,  in  the  subgenital  plate  being  V-emar- 
ginate  with  decided  lateral  angles,  instead  of  triangular  and  fis- 
sate  as  in  pida,  and  in  numerous  details  of  the  coloration.  From 
P.  personata  Rehn,  recently  described  ^^  from  northeastern  Brazil, 
the  present  species  differs  in  numerous  features,  such  as  its  very 
much  greater  size,  far  more  elongate  flight  organs,  straighter 
ovipositor,  as  well  as  general  coloration. 

Type. —  9;  Bartica,  British  Guiana.  November  30,  1912. 
(H.  S.  Parish.)  [Academy  of  Natural  Sciences  of  Philadelphia, 
Type  no.  5286.] 

Size  large  (for  the  genus) :  form  moderately  compressed :  surface  glabrous  to 
polished,  the  latter  on  limbs,  head  and  most  of  pronotum. 

Head  with  occiput  subhorizontal,  faintly  arcuate:  fastigium  moderately 
elevated,  arcuate  dorsad  in  profile,  recurved  spiniform  distad,  the  paired 
ocelli  large  and  the  fastigium  of  the  vertex  connected  with  the  face  by  a  verti- 
cal, strongly  carinate  ridge;  median  ocellus  large,  shield-shaped:  face  retreat- 
ing, slightly  arcuate  dorso-ventrad,  transversely  flattened  ventrad:  palpi 
with  the  third  joint  subequal  in  length  to  the  fourth,  gently  arcuate;  fourth 
palpal  joint  straight,  as  a  whole  more  slender  than  the  third;  fifth  palpal  joint 
one  and  one-half  times  as  long  as  the  fourth,  straight,  slender  proximad, 
moderately  enlarging  distad:  eyes  moderately  prominent  when  seen  from  the 

i^Boll.  Mus.  Zool.  Anat.  Comp.  Torino,  xiii,  no.  311,  p.  89,  (1898). 
'« Proc.  Acad.  Nat.  Sci.  Phila.,  1918,  p.  202. 


JAMES    A.    G.    REHN  363 

"dorsum,  in  size  medium,  in  basal  outline  rounded  subtrigonal:  antennae  far 
surpassing  the  tegminal  apices,  the  proximal  joint  moderately  enlarged,  with  a 
decided  disto-internal  tooth-like  projection. 

Pronotum  obscurely  cribroso-punctate,  with  the  dorsal  line  nearly  straight: 
■dorsum  with  the  greatest  caudal  width  contained  one  and  three-fifths  times  in 
the  greatest  dorsal  length  of  the  same,  transversely  the  dorsum  is  convex, 
rounding  into  the  lateral  lobes;  cephalic  margin  of  disk  truncate;  caudal  mar- 
gin of  disk  truncate,  well  rounding  laterad  to  the  humeral  sinus,  margins  nar- 
rowly cingulatc;  cephalic  transverse  sulcus  distinctly  impressed  arcuate,  sulci 
caudad  of  this  little  indicated  on  dorsum,  a  median  figure,  between  a  Y  and  a 
T  in  shape,  moderately  indicated:  lateral  lobes  with  their  greatest  depth,  which 
is  at  caudal  third,  contained  one  and  one-third  times  in  the  greatest  dorsal 
length  of  the  same;  surface  of  the  lobes  rather  deeply  sculptured;  cephalic 
margin  of  lobes  moderately  oblique  and  sinuato-truncate,  ventro-cephalic 
angle  broadly  rounded;  ventral  margin  oblique,  weakly  concave,  ventro-caudal 
angle  subrectangulate;  caudal  margin  moderately  arcuate,  the  humeral  sinus 
shallow,  concave.  Tegmina  surpassing  the  apices  of  the  caudal  femora  by 
about  the  length  of  the  caudal  femora,  elongate,  narrowly  sublanceolate,  in 
general  subequal  in  width,  the  greatest  width  contained  nearly  seven  times  in 
the  greatest  tegminal  length:  costal  margin  nearly  straight,  distal  fourth 
moderately  arcuate  to  the  rather  broadly  rounded  apex;  sutural  margin  nearly 
straight:  marginal  field  broad  proximad,  regularly  narrowing  distad:  medias- 
tine  vein  distinct,  nearly  straight,  reaching  the  costal  margin  near  the  proxi- 
mal third,  with  numerous  subparallel  rami  on  costal  side;  marginal  field  distad 
of  the  mediastine  vein  with  numerous  oblique  cross- veins;  humeral  trunk 
slightly  sigmoid;  median  vein  diverging  faintly  distad  of  the  proximal  two- 
fifths  of  the  tegmen,  biramose  on  the  sutural  side;  ulnar  vein  sinuate,  close  to 
humeral  tnmk  in  proximal  third,  thence  extending  sul:>parallel  to  the  sutural 
margin,  with  five  oblique  true  rami  toward  the  sutural  margin.  Wings  reach- 
ing to  the  tegminal  apices.  Presternum  bis])ino.se;  mesosternal  lobes  in  general 
form  rectangulate  with  the  angle  produced  and  spiniform-lobate;  metastcrnal 
lobes  distinctly  shorter,  in  general  form  more  rectangulate  with  the  caudal  angle 
subspiniform. 

Disto-dorsal  abdominal  segment  strongly  transverse,  deeply  divided  disto- 
mesad  by  a  V-shaped  emargination,  the  bordering  angles  being  rectangulate 
and  moderately  produced,  the  lateral  sections  of  the  distal  margin  of  the  seg- 
ment moderately  oblique  and  shallowly  arcuate-emarginate:  supra-anal  plate 
small,  broad  trigonal:  cerci  relatively  short,  incrassate,  tapering,  very  slender 
distad,  slightly  incurved:  ovipositor  elongate,  very  slightly  longer  than  the 
caudal  femora,  straight  proximad,  gcnth'  falcate  in  distal  half,  the  greatest 
depth  contained  nearly  ten  times  in  the  length;  apex  acute,  the  dorsal  valves 
faintly  longer  than  the  ventral  pair,  margins  entire:  subgenital  plate  .somewhat 
produced,  weakly  narrowed  distad,  the  lateral  margins  (when  seen  from  the 
side)  sinuate  oblique  declivent  to  the  distal  third,  thence  strongly  arcuate- 
emarginate  to  the  acute,  diverging  disto-latcral  angles,  distal  margin  broadly 
V-shaped,  the  arms  of  this  weakly  arcuate,  in  section  the  plate  is  subtectate 
distad,  arcuate  proximad. 
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Cephalic  femora  about  one  and  one-fourth  times  as  long  as  the  pronotal 
disk,  moderately  inflated,  tapering  more  decidedly  distad,  ventro-cephalic 
margin  with  three  distal  spines,  cephalic  genicular  lobe  spiniferous,  caudal  one 
subangulate  but  unarmed:  cephalic  tibiae  slightly  longer  than  the  femora, 
ventral  margins  with  six  spines,  tympani  conchate.  Median  femora  slightly 
longer  than  the  cephalic  femora,  ventro-cephalic  margins  with  four  regularly 
placed  spines,  both  genicular  lobes  spiniferous,  that  of  the  caudal  lobe  larger 
than  that  of  the  cephalic  lobe:  median  tibiae  faintly  longer  than  the  femora, 
ventral  margins  armed  with  eight  (cephalic)  or  six  (caudal)  spines.  Caudal 
femora  equal  to  two  and  one-third  times  the  length  of  the  pronotal  disk,  ventral 
margin  nearly  straight,  dorsal  outline  strongly  inflated  and  bullate  in  proximal 
three-fifths,  very  slender  distad,  ventro-external  margin  with  seven  spines, 
unarmed  proximad,  ventro-internal  margin  unarmed,  genicular  lobes  spinif- 
erous, the  two  subequal  in  length:  caudal  tibiae  subequal  in  length  to  the 
caudal  femora,  strongly  spined  on  all  margins,  the  ventral  ones  less  strongly 
and  continuously  so  than  the  dorsal  ones. 

General  color  of  the  dorsum  and  tegmina  auburn  to  bay,  the  pleiu^a  and  ab- 
domen brussels  brown  to  auburn. 

Face,  ventral  surface  of  fastigium,  cephalic  portion  of  genae,  two  proximal 
antennal  joints,  almost  the  entire  cephalic  femora  and  tibiae,  distal  portion 
and  entire  ventral  surface  of  median  femora,  large  portion  of  median  tibiae, 
ventral  surface  and  distal  third  of  caudal  femora  and  a  genicular  annulus  on  the 
caudal  tibiae,  shining  blackish.  Eyes  auburn,  blotched  with  blackish;  median 
ocellus  grenadine;  antennae  zinc  orange  becoming  tawny  distad,  more  or  less 
distinctly  and  closely  multiannulate  with  blackish. 

Pronotum  with  base  color  of  lateral  lobes  the  same  as  that  of  dorsum,  an 
indistinct  median  dot  of  blackish  and  several  pairs  of  spots  of  the  same  in  the 
usual  position  of  the  lateral  angles,  the  entire  pronotum  with  a  fine  cribrose 
pattern  of  ochraceous-orange.  Tegmina  with  the  base  color  of  the  marginal" 
field  largely  fuscous,  of  the  anal  field  weakly  so,  elsewhere  of  the  general  color; 
venation  of  the  marginal  and  anal  fields,  and  less  decidedly  or  completely  of  the 
discoidal  field,  mustard  yellow  to  cream  color,  the  principal  longitudinal  veins 
becoming  kaiser  brown,     ^yings  distinctly  infumate. 

Cephalic  femora  narrowly  orange  rufous  proximad,  the  portion  of  the  median 
femora  which  is  not  black  being  similarly  colored,  while  the  pale  portion  of  the 
caudal  femora  is  dull  cadmium.  Cephalic  tibiae  with  the  ventral  margins 
largely,  the  distal  extremity  and  the  tarsi  entirely,  baryta  yellow  to  pale  orange- 
yellow:  median  tibiae  similarly  but  less  distinctly  colored.  Caudal  tibiae 
ranging  from  amber  yellow  to  light  dull  green-yellow,  the  dorsal  surface  largely 
fuscous,  the  bases  of  the  spines  and  their  vicinity  largely  fuscous;  caudal  tibiae 
baryta  yellow. 

Ovipositor  sanford's  browTi,  the  dorsal  section  of  the  abdomen  appreciably 
suffused  with  the  same. 

Length  of  body  (exclusive  of  ovipositor),  29  mm.;  length  of  pronotum,  6.9; 
greatest  dorsal  (caudal)  width  of  pronotal  disk,  4.1;  length  of  tegmen,  40.5; 
greatest  width  of  tegmen,  6;  length  of  caudal  femur,  17.9;  length  of  ovipositor, 
18.6. 

The  type  is  unique. 
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GRYLLIDAE 

Undecous  lizeri  new  species     (PI.  XIX,  figs.  14,  15,  16  and  17.) 

Wq  have  referred  this  species  to  the  present  genus  with  some 
hesitation,  as  it  shows  certain  features  not  fully  in  accord  with 
the  generic  description,  as  the  biseriately  serrulate  dorsal  surface 
of  the  caudal  metatarsi  and  the  presence  of  four  distal  spurs  on 
the  median  tibiae,  but  until  we  know  more  about  E.  arachnopis, 
the  genotype,  it  seems  most  advisal)le  to  place  the  new  species 
here.  From  arachnopis  the  present  species  differs,  in  addition 
to  the  above  features,  in  the  larger  size,  more  elongate  male 
tegmina,  the  speculum  of  the  same  with  l)ut  a  single  cross- vein, 
and  other  details  of  the  venation.     The  female  is  apterous. 

Type. —  cJ^ ;  Boundary  between  Cordoba  and  San  Luis  Provinces, 
Argentina.  (C.  Lizer.)  [Academy  of  Natural  Sciences  of 
Philadelphia,  Type  no.  5328.] 

Size  medium:  form  subfusiforni,  more  attenuate  caudad:  surface  of  bod}' 
largely  covered  with  a  generally  adpressed  coat  of  short  hairs. 

Head  with  greatest  width  across  genae  contained  one  and  two-fifths  times  in 
the  greatest  depth  of  head,  seen  from  dorsum  or  front  the  genae  are  distinctly 
though  not  strongly  bullate;  occiput  seen  from  side  narrowly  arcuate  caudad, 
thence  strongly  and  obliquely  dcclivent  to  the  interantennal  region;  interan- 
tennal  area  moderately  produced,  roundly  obtu.se-angulate,  when  seen  from  the 
front  with  its  greatest  width  distinctly  greater  than  that  of  proximal  antennal 
joint,  narrowing  slightly  ventrad  to  the  small  median  ocellus,  thence  ventrad 
slightly  widening,  less  distinctly  haired  ventrad  than  dorsad;  face  transverse, 
with  the  infra-ocular  sections  appreciably  concave:  palpi  very  elongate,  slender; 
third  palpal  joint  straight,  uniform  in  width,  subequal  to  the  fourth  joint  in 
length;  fourth  joint  somewhat  narrowed  proximad;  fifth  joint  about  one  and 
one-half  times  as  long  as  the  fourth  joint,  slender  in  proximal  half,  enlarging 
distad,  with  the  distal  extremity  obliquely  arcuato-truncate,  the  whole  joint 
weakly  arcuate  when  seen  from  the  side:  eyes  relatively  small,  moderately 
prominent,  basal  outline  acute  subovate,  the. point  ventrad,  the  dorsal  section 
of  outline  rectangulate,  the  depth  subequal  to  that  of  the  infra-ocular  portion 
of  the  genae:  antennae  incomplete,  {)roximal  joint  large,  apprecial)ly  depressed, 
l)articularly  proximad,  second  and  remaining  joints  small. 

Pronotum  transverse,  the  greatest  length  contained  one  and  two-thirds  times 
in  the  greatest  width  of  the  entire  pronotum,  the  dorsum  straight  in  longi- 
tudinal section  and  arcuate  transversely,  regularly  rounding  into  the  lateral 
lobes,  which  latter  are  subvertical  dorsad  and  strongly  flaring  laterad  ventro- 
laterad:  cephalic  margin  of  disk  truncate,  caudal  margin  sul)sinuato-truncate, 
lioth  margins  stronglj'  cingulate;  surface  of  disk  mesad  with  a  small  transverse 
depression  inunediately  caudad  of  the  margin,  thence  caudad  for  t  luce-lift  lis 
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of  the  length  with  a  shallow  sulcation,  which  is  slightly  deepened  and  broad- 
ened at  the  exact  middle,  the  disk  slightly  cephalad  of  the  middle  with  a  pair 
of  transversely  disposed,  elongate,  subpyramidical,  shallowly  impressed  areas: 
lateral  lobes  distinctly  longer  than  deep,  the  margins  narrowly  but  strongly 
cingulate,  excepting  ventro-caudad  where  they  are  broadly  and  sublamellate 
cingulate,  the  surface  with  the  apices  of  the  paired  dorsal  figures  reaching  as 
sulci  to  the  dorsal  portion  of  the  lobes,  the  surface  ventrad  moderately  undulate; 
cephalic  margin  truncate,  ventro-cephalic  angle  broadly  arcuate,  ventral 
margin  rounded  obtuse-angulate,  ventro-caudal  angle  very  broadly  and  ob- 
liquely rounded  obtuse,  caudal  margin  short,  subtruncate.  Tegmina  coria- 
ceous, slightly  longer  than  the  combined  length  of  the  head  and  pronotum, 
reaching  to  the  distal  margin  of  the  third  abdominal  segment,  when  seen  from 
the  dorsum  subquadrate  in  form,  dorsal  field  faintly  longer  than  broad,  lateral 
'field  vertical,  lateral  margins  of  the  dorsal  field  moderately  arcuate,  distal 
margin  of  the  field  more  distinctly  arcuate  than  the  lateral  margins:  lateral 
field  with  its  greatest  proximal  depth  equal  to  about  one-quarter  of  the  length 
of  the  field,  uniform  in  depth  in  proximal  fifth,  thence  distad  regularly  and 
directly  narrowing  to  the  apex  of  the  field,  venation  of  the  field  weak:  veins 
of  the  humeral  trunk  strong,  arcuate  laterad  when  seen  from  the  dorsum,  two 
in  number;  stridulating  vein  arcuate,  strongly  transverse,  sending  two  com- 
plete and  one  incomplete  sinuate  oblique  veins  to  the  largely  straight  median 
vein;  axillary  veins  two  in  number,  well  separated,  strongly  oblique,  the 
sutural  of  the  two  much  the  heavier;  diagonal  vein  in  general  arcuate;  post- 
axillary  veins  two  in  number,  sigmoid,  well  separated ;  speculum  trigonal,  longer 
than  wide  at  the  base,  which  is  distal,  with  one  diagonal  dividing  vein;  cells 
of  apical  area  largely  subquadrate,  numerous.  Wings  probably  absent,  not 
at  all  evident  under  the  tegmina. 

Abdomen  with  the  disto-dorsal  segment  produced  into  a  linguiform  structure, 
which  resembles  a  supra-anal  plate,  and  is  regularly  narrowing  caudad,  distad 
very  broadly  rounded,  the  surface  impressed  proximad,  elevated  distad,  the 
lateral  margins  narrowly  cingulate  proximad,  with  a  pair  of  supplementary 
semilunate  carina:  cerci  extremely  elongate,  four-fifths  as  long  as  the  body, 
tapering :  exserted  internal  genitalia  made  up  of  two  parts,  the  dorsal  one  distad 
composed  of  a  pair  of  elongate  horny  valves,  which  are  tectate  in  form,  with  a 
proximal  short  tooth  and  a  more  elongate  projection,  which  is  distinctly  ex- 
panded distad ;  the  ventral  part  of  the  internal  genitalia  developed  into  a  more 
elevated  recurved  structure,  which  is  strongly  compressed,  thickened  along 
the  caudal  margin  and  projecting  dorsad  through  the  interspace  between  the 
extremities  of  the  dorsal  valves  of  the  internal  genitalia:  subgenital  plate 
boat-shaped,  strongly  hollowed  out,  lateral  margins  gently  arcuate  laterad, 
distad  the  margin  is  narrowly  truncate  with  rudiments  of  styles. 

Limbs  elongate,  slender,  the  cephalic  and  median  particularly  sub-arachni- 
form.  Cephalic  femora  faintly  shorter  than  the  combined  length  of  the  prono- 
tum and  tegmina:  cephalic  tibiae  slightly  longer  than  the  femora,  t3Tnpana 
indicated  only  on  the  cephalic  face,  and  there  by  a  small  oval  area;  distal 
spurs  two  in  number,  one  on  each  side,  large.     Median  femora  subequal  to  the 


JAMES    A.    G.    REHN  367 

cephalic  femora  in  length:  median  til)iae  slightly  longer  than  the  femora;  distal 
spurs  four  in  number,  the  ventral  pair  the  larger.  Caudal  femora  three- 
fourths  as  long  as  the  body,  moderately  bullate  for  three-fifths  of  their  length, 
the  greatest  depth  contained  slightly  less  than  four  times  in  the  length  of  the 
same,  ventral  margins  unarmed,  ventral  sulcus  broad,  deplanate;  genicular 
spines  one  on  each  side  (spines  destroyed  but  sockets  evident) ;  genicular  lobes 
moderately  elongate,  rounded  distad:  caudal  tibiae  one  and  one-sixth  times  as 
long  as  the  caudal  femora,  relatively  slender,  nearly  straight,  dorsal  margins 
with  four  pairs  of  mobile  spurs  situated  on  the  distal  five-eighths  of  these  mar- 
gins, the  spurs  paired  but  with  their  bases  not  directly  opposite,  the  spurs 
faintlj'  falcate  with  the  apices  slightly  hooked,  all  the  pairs  excepting  the  distal 
have  the  internal  distinctly  shorter  than  the  external  spur,  distal  pair  small, 
subequal;  between  the  spurs  and  proximad  of  the  same  the  dorsal  margins  are 
regularly  serrato-spinulose ;  external  distal  spurs  three  in  number,  decreasing 
in  length  ventrad,  the  dorsal  one  one-third  as  long  as  the  metatarsus,  the 
median  one  two-thirds  the  length  of  the  dorsal  one,  the  ventral  one  hardly  one- 
half  the  length  of  the  median  one;  distal  spurs  of  the  internal  face  of  the  tibiae 
three  in  number,  decreasing  in  length  ventrad,  the  dorsal  spur  equal  to  one- 
half  the  metatarsal  length,  median  spur  four-fifths  as  long  as  the  dorsal  spur, 
ventral  spur  short,  but  two-fifths  as  long  as  the  median  one:  caudal  tarsi 
elongate,  equal  to  one-half  the  length  of  the  caudal  tibiae;  metatarsi  occupying 
two-thirds  of  the  tarsal  length,  compressed,  weakly  arcuate  dorsad,  dorsal  mar- 
gins with  seven  to  eight  external  and  two  to  four  internal  spines,  external 
distal  spur  straight,  faintly  longer  than  the  second  tarsal  joint,  internal  distal 
spur  half  again  as  long  as  the  external  one;  second  tarsal  joint  short,  com- 
pressed; third  tarsal  joint  elongate,  compressed,  faintly  arcuate;  claws  very 
elongate,  slender,  falcate. 

Allotype. —  9  ;  La  Cumbre,  Province  of  Cordoba,  Argentina. 
(C.  Lizer.)     [Acad.  Nat.  Sci.  Phila.] 

Differing  from  the  description  of  the  male  in  the  following  features.  Pro- 
notum  faintly  less  transverse  than  in  the  male,  greatest  length  contained  one 
and  one-half  times  in  the  greatest  width  of  the  entire  pronotum.  Tcgmina  and 
wings  absent.  Ovipositor  slightly  shorter  tlian  the  caudal  femora,  very  slender, 
straight,  subequal  in  depth  except  for  slightly  expanding  proximad,  distal 
valves  not  strongly  differentiated  from  the  shaft  of  the  ovipositor  valves,  more 
compressed,  when  seen  from  the  side  acute  lanceolate,  no  deeper  than  the 
shaft,  external  face  multistriate:  subgenital  plate  relatively  shorter,  compressed, 
subrostrate,  median  incision  relatively  deep,  lateral  sections  of  the  margin 
gently  arcuate.  Cephalic  femora  slightly  less  than  twice  as  long  as  the  pronotal 
disk.  Caudal  femora  equal  in  length  to  the  body  exclusive  of  the  ovipositor: 
caudal  metatarsi  with  one  to  no  internal  and  four  external  spines. 

General  color  liver  brown  to  kai.ser  brown  and  warm  l)ufT,  palest  on  the 
tibiae,  the  cephalic  and  median  femora  infuscate  to  a  variable  degree  with 
mummy  brown  distad.  Eyes  bister.  Tegmina  of  male  russet.  Female  with 
body    discolored. 
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Measurements    {in    millimeters) 

Length  of      Length  of      Greatest    Length  of    Greatest    Length  of    Length  of 
body         pronotum      \\-idth  of       tegmen      width  of       caudal      ovipositor 
pronotum  tegmen         femur 

d'ytrjpe 17  3  4.7  5.7  4.7         13.5  — 

9,  allotype..      15. 6i^        4  5.5  —  —  15.8  13 

The  type  and  allotype  are  the  only  specimens  of  this  species 
which  we  have  seen.  Both  have  suffered  considerable  damage 
in  the  loss  of  at  least  portions  of  their  antennae,  palpi,  cerci  and 
tarsi,  while  the  female  has  the  body  much  discolored.  How- 
ever, their  other  differential  characters  are  very  decided. 

We  take  great  pleasure  in  dedicating  this  species  to  our  col- 
league Carlos  Lizer,  of  Buenos  Aires,  from  whcm  we  received  the 
material. 

"  Exclusive  of  ovipositor. 
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Explanation  of  Figures 

Plate   XVIII 
Fig.  1. — Eurycotis  biolleyi  new  species.     Outline    of   tegmen    of   male    (type). 

(X5) 
Fig.  2. — Eurycotis   biolleyi  new  species.     Supra-anal    plate   of    male    {type). 

(X5) 
Fig.  3. — Eurycotis   biolleyi   new  species.     Subgenital    plate   of    male    {type). 

(X  5) 
Fig.  4. — Eurycotis  biolleyi  new  species.     Caudal  tibia  and  tarsus  of  male  {type). 

(X3) 
Fig.  5. — Pogonogaster  Iristani  new  genus  and  species.     Lateral  view  of  abdomen 

of  female  {type).     (X  3) 
Fig.  6. — Pogonogaster  tristani  new  geniLS  and  species.     Cephalic  outline  of  head 

of  female  {type).     (X  5) 
Fig.  7. — Diedronotus  centralis  new  species.     Lateral  view  of  head  and  pronotum 

of  female  (type).     (Natural  size.) 
Fig.  8. — Diedronotus  centralis  new  species.     Dorsal  view  of  head  and  pronotum 

of  female  {type).     (Natural  size.) 
Fig.  9. — Coscineuta  matensis  new  species.     Dorsal  view  of  pronotum  of  female 

{type).     (X  2\) 
Fig.  10. — Coscineuta  matensis  new  species.     Lateral  view  of  ovipositor  jaws  of 

female  {type).     (X  4) 
Fig.  11. — Coscineuta  matensis  new  species.     Dorsal  view  of  ovipositor  jaws  of 

female    {type).     (X  4) 
Fig.  12. — Leiotettix  mendocensis  new  species.     Lateral  view  of  apex  of  abdomen 

of  male  {type).     (X  5) 
Fig.  13. — Leiotettix  mendocensis  new  species.     Dorsal  view  of  apex  of  abdomen 

of  male  {type).     (X  5) 
Fig.  14. — Leiotettix  mendocensis  new  species.     Dorsal  view  of  fastigium  of  male 

{trjpe).     (X  5) 
Fig.  15. — Dichroplus  forcipalus  new  species.     Lateral  view  of  apex  of  abdomen 

of  male  {type).     (X  5) 
Fig.  16. — Dichroplus  brasiliensis  Bruner.     Lateral  view  of  apex  of  abdomen  of 

male.     Petropolis,  Brazil.     (X  5) 
Fig.  17. — Eurotettix  schrottkyi  new  species.     Lateral  view  of  apex  of  abdomen 

of  male  (type).     (X  5) 
Fig.  18. — Eurotettix  sckrottkyi  new  species.     Dorsal  view  of  apex  of  abdomen 

of  male  {type).     (X  5) 
Fig.  19. — Eurotettix  schrottkyi  new  species.     Outline  of  left  tegmen  of   male 

{type).     (X  3) 
Fig.  20. — Paraphidnia  lankesteri  new  species.     Lateral  view  of  male    {type). 

(Natural  size.) 
Fig.  21. — Paraphidnia  lankesteri  new  species.     Dorsal  view  of   pronotum  of 

male  {type).     (X  3) 
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Fig.  22. — Paraphidnia  lankesteri  new  species.     Lateral  view  of  fastigium  of 

male  {type.)     (Greatly  enlarged.) 
Fig.  23. — Paraphidnia  lankesteri  new  species.     Cercus  of  male  {type) .     (Greatly 

enlarged.) 
Fig.  24. — Anaulacomera  alfaroi  new  species.     Lateral  view  of  apex  of  abdomen 

of  male  {type).     (Greatly  enlarged.) 
Fig.  25. — Anaulacomera  alfaroi  new  species.     Dorsal  view  of  apex  of  abdomen 

of  male  {type).     (Greatly  enlarged.) 
Fig.  26. — Anaulacomera  alfaroi  new  species.     Ventral  view  of  apex  of  abdomen 

of  male  {type).     (Greatly  enlarged.) 

Plate   XIX 

Fig.  1. — Chloroscirtus  discocercus  new  species.     Lateral  view  of   apex  of  ab- 
domen of  male  {type).     (Greatly  enlarged.) 
Fig.  2. — Chloroscirtus  discocercus  new  species.     Elevation  of  disk  on  cercus  of 

male  {type).     Viewed  from  distal  extremity.     (Greatly  enlarged.) 
Fig.  3. — Chioroscirtus  discocercus  new  species.     Dorsal  view    of    disto-dorsal 

abdominal  segment  of  male  {type).     (X  4) 
Fig.  4. — Chloroscirtus  discocercus  new  species.     Ventral  view    of    subgenital 

plate  of  male  {type).     (Greatly  enlarged.) 
Fig.  5. — Pycnopalpa  aurigera  new  species.     Dorsal  view  of  pronotum  of  female 

{type).     (X  5) 
Fig.  6. — Pycnopalpa  aurigera  new  species.     Palpus  of  female  {type).     (Greatly 

enlarged.) 
Fig.  7. — Microcentrum  philammon  new  species.     Interantennal  region  of  male 

{type).     (Greatly  enlarged.) 
Fig.  8. — Microcentrum  philaminon  new  species.     Stridulating  field  of    tegmen 

of  male  {type).     (X  2) 
Fig.  9. — Microcentrum  philammon  new  species.     Subgenital    plate    of    male 

{type).     (Greatly  enlarged.) 
Fig.  10. — Chlorophylln  inca  new  species.     Dorsal  view  of  pronotal  disk  and 

stridulating  field  of  tegmen  of  male  (iype).     (X  I5). 
Fig.  11. — Paralohaspis  gorgon  new  species.     Lateral  view  of   female    {type). 

(Slightly  more  than  natiu-al  size.) 
Fig.  12, — Paralohaspis  gorgon  new  species.     Dorsal  view  of  head  and  pronotum 

of  female  {type).     (X  2) 
Fig.  13. — Paralohaspis  gorgon  new  species.     Subgenital  plate  of  female  {type). 

(Greatly   enlarged.) 
Fig.  14. — Endecous  lizeri  new  species.     Pronotum  and  tegmen  of  male  {type) 

from  dorsum.     (X  2|) 
Fig.  15. — Endecous  lizeri  new  species.     Dorsal  surface  of  caudal  metatarsus  of 

male  {type).     (Greatly  enlarged.) 
Fig.  16. — Endecous  lizeri  new  species.     Lateral  view  of  apex  of  abdomen  of 

male  {type).     (Greatly  enlarged.) 
Fig.  17. — Endecous  lizeri  new  species.     Lateral  view  of  ovipositor  of  female 

{allotype).     (X  3) 
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Plate   XX 

Fig.  1. — Pogonogaster  trislani  new  genus  and  species.  Lateral  view  of  prono- 
tum  and  cephalic  limb  of  female  {type).     (X  6) 

Fig.  2. — Coscineula  malensis  new  species.  Lateral  view  of  head  and  pronotum 
of  female  {type).     (X  Sg) 

Fig.  3. — Pycnopalpa  aurigera  new  species.  Lateral  view  of  female  (type). 
(X3) 

Fig.  4. — Chlorophylla  inca  new  species.     Lateral  view  of  male  (type).     (X  2) 
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\ 

Introduction 
problems  suggested  by  variation  in  the  abdomen 

One  of  the  most  marked  and  constant  characters  of  the  Odonata 
is  the  elongated  form  of  the  abdomen.  Nevertheless,  there  is  much 
variation  within  the  group  in  the  proportions  of  this  body  region 
and  in  its  length  relative  to  that  of  the  thorax.  There  are,  more- 
over, very  great  differences  in  both  size  and  form  between  the 
larva  and  the  imago,  no  species  so  far  as  known  having  the 
abdomen  as  long  in  the  former  as  in  the  latter.  It  is  usually 
much  wider  in  the  nymph,  universally  so  in  the  Anisoptera. 
These  facts  of  abdominal  structure  are  the  more  striking  because 
they  are  most  unexpected.  The  rather  weak  thorax  of  the  larva 
must  certainly  be  enlarged  and  perfected  to  meet  the  require- 
ments of  so  swift,  skillful  and  tireless  a  1  ier  as  the  adult  dragon- 
fly: all  the  changes  involved  at  transformation  point  to  its  adapta- 
tion to  light.  But  no  such  clear-cut  tendencies  are  evinced  in 
the  abdominal  changes  or  reasons  manifest  for  so  complete  a  re- 
organization. 

The  first  suggestions  of  abdominal  form  as  a  possil^le  adapta- 
tion to  environment  came  from  Dr.  Calvert.  In  a  series  of  papers 
published  between  1910  and  1917  he  not  only  recorded  the  occur- 
rence of  Odonate  larvae  living  and  maturing  in  the  water  col- 
lected between  the  leaf  bases  of  epiphytic  Bromeliads,  as  several 
other  observers  cited  by  him  had  done,  but  he  described  in  detail 
the  growth,  moulting,  transformation,  and  habits  of  Mecisto- 
gaster  modestus  Selys,  a  member  of  the  legion  Pseudostigma  (sub- 
family Pseudostigmatinae  of  Tilh^ard)  of  the  family  Agrionidae. 
In  his  paper  of  1911  he  makes  this  remark  regarding  the  trans- 
formation of  Mecistogaster:  ''As  will  be  seen  from  an  examination 
of  them  (a  series  of  photographs),  the  great  length  of  the  abdo- 
men of  the  imago  is  a  relatively  sudden  acquisition  and  is  not  fore- 
shadowed by  the  size  of  the  larva."  And  again  (p.  410)  "The 
excessively  long  abdomen  of  the  adults  of  Mecistogaster  and  its 
allies  (Megaloprepus,  Microstigma,  Pseudostigma,  Anoviisma) 
may  be  a  special  adaptation  to  the  life  of  their  offspring  in  water 
containing  plants,  since  the  abdomen  of  the  larva  of  M.  m<  dcUus 
is  no  longer,  proportionally,  than  in  other  Agrioninae.  The 
space  between  the  leaf  of  a  bromeliad  and  the  leaf  next  without 
decreases  downward,  and  if  Mecistogastei-'s  eggs  are  deposited 
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in  the  plant  tissue  in  or  near  the  contained  water,  in  accordance 
with  the  gen^^ral  habit  of  the  Zygoptera,  it  would  often  be  nec- 
essarj'^  for  the  female  to  reach  far  down  into  the  crevices  possibly 
too  narrow  to  admit  of  the  entrance  of  her  thorax  and  wings. 
The  long  abdomen  with  the  ovipositor  near  its  end  would  there- 
fore be  a  distinct  advantage,  and  it  will  be  of  great  interest  to 
ascertain,  by  future  observations,  if  the  lengths  of  the  abdomens 
seen  in  various  members  of  the  legion  Pseudostigma  of  de  Selys 
are  correlated  with  peculiarities  in  the  length  of  the  plants  or 
othei-  objects  in  which  they  oviposit." 

It  will  be  noted  that  this  explanation  would  not  include  the- 
male,  l)ut  in  his  later  account  (1917)  he  adds:  "The  abdomens  of 
the  males  of  the  species  of  Mccistoga-ster  are  as  long  or  longer 
than  those  of  the  females.  Their  length  of  course  cannot  be  ex- 
plained in  the  way. suggested  for  the  females,  but  is  possibly  due 
to  the  necessary  correlation  in  length  which  nmst  exist  between 
the  two  sexes  to  enable  them  to  assume  the  characteristic  mating 
position." 

Largely  gaining  his  information  from  C'alvert's  work  on  Mecis- 
togasfcr,  Tillyard  states  in  his  "Biology  of  Dragonflies"  (1917), 
"In  the  Pseudostigmatinae,  the  abdomen  has  become  excessively 
slender,  and  of  enormous  length.  This  is  a  secondary  develop- 
ment, correlated  with  the  habit  of  laying  the  eggs  in  the  water 
collected  between  the  bases  of  the  leaves  of  epiphytic  Bromeliads." 

A  careful  examination  of  the  literature  of  the  Odonata  fails 
to  reveal  further  references  to  the  subject.  Studies  upon  ovipo- 
sition,  flight,  respiration  and  other  phases  of  the  life  of  these 
insects  seem  entirely  silent  so  far  as  any  direct  suggestions  are 
concerned. 

DEFINITION    OF    THE    PROBLEM 

A  consideration  of  these  views  together  with  a  general  survey 
of  the  Odonata  sets  before  us  two  problems:  (1)  the  one 
concerned  with  the  origin  of  the  elongated  abdomen  as  a  group 
character,  (2)  the  other  having  to  do  solely  with  the  further  modi- 
fication or  adaptation  of  the  type  form  to  meet  environmental 
conditions.  The  first  is  a  question  of  phylogeny,  and  as  the 
determining  factors  involved  are,  and  may  forever  be,  hidden  in 
the  obscurity  of  Paleozoic  time,  it  is  now  far  l)cyond  the  possibility 
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of  solution.  It  is  not  yet  discovered  in  what  past  period  the 
elongated  abdomen  was  acquired,  nor  is  it  certainty  known 
whether  it  first  existed  as  the  Zygopterous  or  the  Anisopterous 
type.  Most  writers  would  probably  lean  toward  a  decision  in' 
favor  of  the  former,  but  it  is  interesting  to  note  that  Tillyard  in 
his  recent  work  (1917)  figures  additions  to  Brongniart's  restora- 
tion of  the  Protodonate  Meganeura  monyi  which  give  an  inter- 
mediate character  to  the  thorax  and  abdomen  (basal  portion 
only).  On  the  basis  of  wing  structure  he  distinctly  places  this 
Carboniferous  form  with  the  Anisoptera.  Most  fossil  species 
are  known  from  wings  and  fragments  only. 

An  examination  of  the  second  problem  is,  however,  quite  within 
the  present  limits  of  researcii.  Each  of  the  great  lines  of  Odonate 
evolution  arc  today  represented  by  numerous  highly  perfected 
genera  and  species,  and  to  determine  the  structural  differences 
or  similarities  between  these  various  groups,  and  between  the 
larva  and  the  adult  in  each  group  is  not  only  possible  but  of  prime 
necessity;  while  in  the  next  place  an  attempt  can  be  made  to 
correlate  these  structural  conditions  with  the  life  activities  of  the 
insects.  The  outcome  should  be  a  decision  as  to  the  adaptive  or 
nonadaptive  nature  of  the  variations  in  the  abdomen.  This 
paper  concerns  itself  with  these  questions. 

MAT-ERIALS    STUDIED    AND    THEIR    PREPARATION 

The  materials  for  this  stud}-  were  gathered  from  several  sources 
and  at  times  covering  a  period  of  more  than  fifteen  years.  From 
1900  to  1911  the  writer  collected  specimens  in  Iowa,  and  from  1911 
to  1915  similar  work  was  carried  forward  in  the  counties  of  south- 
ern Minnesota.  Man}'  of  the  larvae  used  came  from  these  regions. 
More  recently  larvae  and  imagoes  were  collected  in  the  vicinity 
of  Philadelphia,  and  were  especially  prepared  according  to  a 
variety  of  methods  for  dissection.  Dr.  Calvert,  also,  kindly 
furnished  material  from  this  region.  The  specimen  of  Megalo- 
prepus  coeridatus  9  imago  dissected  was  collected  by  him  at 
Juan  Villas,  Costa  Rica,  in  1909. 

The  earlier  material  from  Iowa  was  for  the  most  part  simply 
dropped  into  alcohol  or  placed  in  papers.  It  was  thus  of  little 
use  for  dissections.  This  was  to  some  extent  also  true  of  the 
Minnesota  specimens,  but  most  of  the  larvae  from  there  were 
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Avell  preserved  in  strong  alcohol  and  later  transferred  to  83  per 
cent  alcohol. 

The  specimens  from  the  Philadeli)hia  district  and  those  ob- 
tained from  Dr.  Calvert  were  prepared  in  various  ways:  some 
were  killed  by  dropping  for  a  moment  into  boiling  water,  opening 
and  transferring  to  83  per  cent  alcohol.  These  turned  out  very 
well  on  dissection;  others  were  killed  in  warm  Gilson's  Fluid  (Wil- 
liamson, 1916),  washed  in  running  water,-  and  preserved  in  83 
per  cent  alcohol,  ^'arying  periods  from  twenty  minutes  to  sev- 
eral hours  in  the  Gilson's  Fluid  were  tried.  The  best  results 
came  with  shorter  or  medium  time  of  treatment.  Those  in  longer 
seem  ill  preserved  and  clogged  with  crystals. 

For  the  staining  of  parts  or  dissections  Grenacher's  Borax 
Carmine,  after  some  experiment,  was  selected.  A  treatment 
varying  from  twenty  minutes  to  two  hours  depending  upon  the 
size  and  nature  of  the  specimen  gave  better  results  than  the 
much  longer  treatment  usually  recommended.  Cedai'  oil  and 
(Jil  of  Bergamot  were  used  with  equal  success  in  clearing.  Where 
permanent  mounts  were  desired  clear  thick  Canada  Balsam  was 
used,  and  in  the  case  of  thick  specimens  bits  of  object  slides  were 
placed  as  supports  beneath  the  cover.  It  was,  however,  often 
advantageous  to  dissect  stained  material  while  it  was  immersed 
in  the  clearing  fluid. 

When  the  season  permitted,  the  best  results  were  obtained  by 
keeping  living  specimens  in  papers  or  cages  until  the  digestive 
tract  was  well  emptied,  then  decapitating,  splitting  the  body 
with  fine  sharp  scissors  along  the  desired  lines,  and  pinning  out 
to  harden  in  a  small  wax-lined  dissecting  pan  (an  ointment  box 
three  oi-  four  inches  in  diameter)  containing  70  per  cent  alcohol. 
Aftei-  a  half  hour  83  per  cent  alcohol  was  applied  and  the  speci- 
men allowed  to  remain  about  an  hour  longer.  It  could  then  be 
taken  uj)  and  placed  with  the  proper  labels  in  a  pill  vial  in  the 
same  stiength  of  alcohol.  Gilson's  mixture  was  used  in  the  same 
way  but  seemed  to  have  no  advantages  either  in  preserving  the 
tissues  or  jireparing  for  the  stain.  There  is  no  doubt  that  for 
anatomical  studies  of  insects  the  dissection  of  freshly  killed 
material  yields  the  most  dependable  results,  but  the  information 
thus  obtained  is  doubly  certain   when   checked   up  by  a  siniul- 

TRAXS.    AM.    ENT.    SOC,    XLIV. 


378     MORPHOLOGY  OF  THE  ABDOMEX  IX  THE  ODOXATA 

taneous  study  of  stained  specimens.      Whenever  posvsible  this 
method  was  used. 

The  equipment  used  in  the  stud}-  of  the  material  included 
microscopes  of  three  types:  a  dissecting  stand  with  three  triple 
aplanat  lenses  (37,  25,  and  13  mm.),  a  camera  lucida,  and  arm 
rests;  a  binocular  microscope  with  48  and  32  mm.  objectives 
and  No.  10  ocular;  and  a  standard  compound  microscope. 
Nearly  all  the  work  was  done  and  fine  measurements  taken  under 
the  binocular  microscope".  The  camera  lucida  and  dissecting 
microscope  were  used  in  sketching  outlines. 
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Comparative  Ax'atomy 

review  of  the  gexeral  anatomy  of  the  odoxate  abdomex 

Before  entering  upon  a  specific  treatment  of  the  anatomy  of 
different  forms  it  may  be  helpful  to  review  the  essential  structures 
of  the  Odonate  abdomen.  As  this  has  been  done  bj^  other  work- 
ers (Calvert,  1893;  Tillyard,  1917)  but  the  barest  outline  need 
here  be  set  down. 

Imagoes 

In  adults  the  general  form  is  always  elongate  and  cylindrical 
or  subcylindrical.  Of  the  supposed  twelve  original  segments 
but  ten  are  complete,  the  eleventh  and  twelfth  being  extremely 
reduced.  In  the  Zygoptera  the  diameter  is  quite  constant 
throughout  the  length,  with  slight  enlargement  in  the  basal  and 
apical  regions,  while  in  the  Anisoptera  some  point  in  the  central 
region  is  widest  and  thickest,  the  form  tapering  towards  the  two 
ends.  In  general  the  Zygoptera  are  cylindrical,  the  Anisoptera 
dorso-ventrally  compressed. 
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Each  segment  is  composed  of  the  usual  sclerites.  'Ilie  tergite 
is  very  bi'oad  and  covers  the  dorsal,  lateral,  and  even  part  of  the 
.v(Mitral  aspects  of  the  abdomen.  It  is  heavily  chitinized  and 
further  strengthened  by  thick  ridges  or  lines,  carinae,  about  the 
margins  and  even  through  its  interior.  In  Anisoptera  the  fol- 
lowing are  present:  (Ij  the  anterior  transverse  carina  boi-dering 
the  anterior  suture,  (2)  the  posterior  transverse  carina  bordering 
the  posterior  suture,  (3)  the  ventral  carinae  following  the  pleural 
margins  of  the  tergite,  (4)  the  mid-dorsal  carina  along  the  median 
line,  (5)  the  lateral  carinae  forming  the  lateral  angles  of  the  body, 
and  (6)  supplementary  transverse  carinae  usually  found  in  the  more 
anterioi'  dorsal  portions  of  the  terga  of  the  basal  segments  of  the 
larger  forms.  The  posterior,  transverse,  lateral,  mid-dorsal,  and 
supplementary  transverse  carinae  may  be  more  or  less  denticu- 
late. Their  importance  will  be  clear  when  the  muscle  attach- 
ments are  described.  The  Zygoptera  usually  lack  the  lateral 
and  supplementary  transverse  carinae,  but  are  in  other  respects 
as  stated  above. 

The  pleura  are  narrow,  non-chitiniz(Hl  bands  between  the 
terga  and  the  sterna.  They  bear  the  spiracles  only,  except  the 
ninth  and  tenth,  these  lying  toward  the  anterior  end  and  just 
back  of  the  second  lateral  processes  of  the  sternum.  Consid- 
erable difficulty  is  experienced  in  most  species  in  drawing  the 
overlapping  tergum  back  from  the  sternum  far  enough  to  give  a 
clear  view  of  the  pleura. 

The  sternite  is  an  elongated,  narrow,  slightly  ventrally  convex 
plate  which  narrows  backward  and  ends  in  a  pointed,  highly 
chitinized  process  or  sternellum,  this  overlapping  the  anterior 
broadly  rounded  end  of  the  succeeding  sternite  which  in  turn 
extends  a  little  forward  of  the  anterior  transverse  carina  of  its 
segment.  An  anterior  and  a  posterior  pair  of  sternal  processes 
(apodemes),  rib-like  chitinous  rods,  lie  at  and  back  of  the  inter- 
segmental suture.  These  and  the  point  of  union  between  ster- 
num and  sternellum  are  regions  of  muscle  attachment.  In 
Zygoptera  the  sternum  is  almost  completely  concealed  by  the 
approximated  edges  of  the  tergum.  In  all  forms,  however,  the 
sterna  of  the  basal  three  segments  are  visible:  in  the  female  as 
plates,  in  the  males  with  modifications  due  to  the  copulative 
organs. 
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The  anus  is  located  in  the  tip  of  the  al^domen  in  l>oth  sexes. 
The  genital  pore  of  the  male,  with  its  pair  of  longitudinally  placed 
valvules  perforates  the  ninth  sternite.  As  mentioned,  the  organs 
of  intromission  in  the  male  are  developed  in  the  sterna  of  the 
second  and  third  segments.  In  the  female  the  genital  pore  lies 
between  the  eighth  and  ninth  segments  ventrally  and  is  covered  by 
the  accompanjdng  gonapophyses  which  originate  from  these 
sterna.  The  gonapophyses  vary  from  three  well-developed 
pairs — the  anterior  and  median  processes  for  piercing  and  sawing, 
and  the  valves — in  the  Zygoptera,  to  a  reduced  bifid  or  entire 
vulvar  lamina  or  scale  in  some  Anisoptera. 

Springing  from  the  dorso-laterai  regions  of  the  tenth  segment 
in  both  sexes  is  a  pair  of  anal  (superior)  appendages.  An  "infe- 
rior" median  appendage  lies  just  above  the  anus  in  the  males 
only  of  the  Anisoptera.  A  pair  of  true  inferior  appendages  (hom- 
ologs  of  the  cerci,  according  to  Heymons)  lie  right  and  left  of  the 
anus  in  the  male  Zygoptera.  In  both  groups  these  anal  append- 
ages in  the  male  are  highly  adapted  for  grasping  the  head  or  the 
prothorax  of  the  female  while  pairing. 

Larvae  < 

In  the  larvae  the  form  is  very  much  shorter  and  thicker,  espe- 
cially in  the  Anisoptera.  It  may  be  quite  cylindrical  (Zygop- 
tera), subcylindrical  (Aeshninae),  or  greatly  flattened  (Gom- 
phinae  and  some  Libellulinae).  It  possesses  the  same  segments 
as  that  of  the  imago  but  their  sclerites  are  far  simpler  in  structure 
and  function.  The  tergum  is  a  great  arch  but  it  has,  in  Ani- 
soptera at  least,  no  ventral  portion.  The  sternum  is  a  flat,  rec- 
tangular plate,  and  the  pleura  are  chitinized  and  approach  a 
horizontal  position  (Plate  XXIII,  figure  9).  Spiracles  may  be 
present  but  are  nonfunctional.  Lateral  spines  occur  frequently 
towards  the  hind  end  of  the  boch^,  and  dorsal  spines  are  possessed 
by  many  running  water  forms.  The  anal  appendages  need  not 
be  described  here. 

GROUPS    COMPARED 

The  results  recorded  in  this  paper  were  obtained  from  the 
dissection  and  study  of  the  following  material.  Many  species 
not  listed  here  were  used  for  comparison,  especially  of  external 
anatomj^ 
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ZYGOPTERA: 

Agrioninac:  (Uilopteryx    nmcidoUi    Beauvois    and    Hetaerina 

americana  Fabiicius. 
Lestinae:  Lestes   imguiculatiis  Hagen,   L.  rectangularis  Say 

and  others. 
Coenagrioninae:  Enallogma  sj).  and  Ischtniw  posita  Hagen. 

ANISOPTERA: 

Gomphinae:  Hcujenius  brevistylus  Setys,  Gomphus  amuicola 
Walsh,  G.  fraterjius  Say  and  G.  exilis  Selys. 

Aeshninae:  Anax  Junius 'Drury  and  Aeshnn  umbrosa  Walker. 

LibeUuHnae:  Lihellula  pulcheUa  Drury,  Plathemis  lydia 
Drury,  Erythemis  si mplici colli s  Say,  Perithemis  domitia 
Druiy,  Sympetriwi  rubicundidiu)i  Say,  S.  semicinctum  Say 
and  Tramea  Carolina  Linnaeus. 

EXTERNAL    AXATOMY 

Both  comparative  morphology  and  paleontology  agree  in 
support  of  the  view  that  the  Agrioninae  are  the  most  primitive 
of  living  Odonata.  Garman  (1917)  has  recently  summed  up  the 
l)oints  of  importance  in  such  phylogenctic  study:  they  total 
thi)ty-fivc.  Of  this  number  the  Agrioninae  are  generalized  in 
twenty-six,  the  Coenagrioninae  in  twentj^-four,  the  Aeshninae  in 
ten,  the  Gomphinae  in  nine,  and  the  Libellulinac  in  but  five.  It 
is  unnecessary'  to  review  the  evidence  here.  Reversing  our  view, 
the  Agrioninae  are  specialized  in  but  nine  points  as  against  thirty 
points  in  the  LibeUuHnae.  Personal  judgment  may  vary  on 
certain  points  but  there  can  scarcely  be  a  doubt  regarding  a 
decision  where  corroborative  evidence  is  so  great,  and  we  are  per- 
fectly safe  in  assuming  the  characters  of  the  Agrionid  abdomen 
to  be  most  primitive.  It  is  here,  in  both  larva  and  adult,  tul)ular, 
slender,  of  nearly  equal  diameter  throughout  and  several  times  as 
long  as  the  thorax.  In  the  highei'  groups  it  is  modified  in  (1) 
size  and  (2)  in  shape. 

Modifications  in  Size 

A  table  comparing  the  dimensions  of  the  abdomen  in  a  selected 
list  of  the  commoner  species  representative  of  the  subfamilies  of 
North  American  dragonflies  is  given  below.  A  glance  at  the 
column  of  abvlominal  lengths  for  the  adults   will  immediately 
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show  that  the  absolute  lengths  are  decidedly  greater  in  the  Agri- 
oninae  than  in  the  Libelluhnae.  The  number  of  species  dealt 
with  is  of  course  too  few  to  afford  a  basis  for  establishing  the 
average  or  the  mean  for  each  subfamily,  but  there  can  be  no 
doubt  of  a  very  considerable  percentage  of  difference  between 
these  groups,  especially  the  extremes.  By  reference  to  the  ratios 
between  the  length  of  the  synthorax  and  that  of  the  abdomen  it 
is  just  as  clear  that  the  latter  has  decreased  in  i^elative  length  in 
the  higher  groups.  For  example:  the  abdomen  of  Calopteryx 
maculato.  cf  measures  35  mm.  while  that  of  Tramea  Carolina  cf 
is  but  28  mm.  The  synthorax  of  these  species  is  respectively 
5.0  mm.  and  9.5  mm.,  giving  a  ratio  of  thorax  to  abdomen  of  1:6 
in  the  former  and  1:3  in^the  latter.  If  a  third  example  is  selected 
from  the  lower  Anisoptera,  Hagenius  brevistijhis  or  Gomphus 
cornutus,  an  increase  over  Calopteryx  in  absolute  length  may  be 
seen,  but  the  length  relative  to  the  synthorax  gives  the  ratio 
1:4,  which  stands  intermediate  between  1:6  and  1:3.  Very 
roughly  speaking  thoracic-abdominal  ratios  for  each  of  these 
selected  subfamil}^  groups  approximate  the  following:  Agri- 
oninae  1:6;  Lestinae  1:5.5;  Coenagrioninae  1:5;  Gomphinae 
and  Aeshninae  1:  4.5;  and  Libelluhnae  1:3.  A  valid  generaliza- 
tion could  only  be  reached  after  a  much  more  extended  survey. 
The  Pseudostigmatinae  can  here  be  represented  by  but  two 
species,  Mecistogaster  modestus  and  Megaloprepus  coerulatus  with 
ratios  (  9  )  of  1 :  10  and  1 : 8.9.  It  may  be  of  value  to  note  two  species 
of  about  the  same  body  length,  thorax  plus  abdomen:  Hetatrina 
americana  and  Pantala  hymenaea  measure  about  40  mm.,  but  the 
abdomen  of  the  former  is  34  mm.  and  that  of  the  latter  29  mm.; 
the  thorax  is  6  ram.  and  10.5  mm.  respectively.  Thus  a  reduc- 
tion of  about  one  seventh  of  the  abdominal  length  is  accompanied 
by  an  increase  of  almost  two  times  in  the  thorax.  The  thorax 
of  Pantala  is  also  much  larger  in  other  dimensions. 

The  sexes  vary  in  the  size  of  the  abdomen.  Another  examina- 
tion of  the  table  will  show  that  the  male  is  generally  1  or  2  mm. 
longer  than  the  female,  as  well  as  being  more  slender.  Infre- 
quently the  difference  is  as  great  as  3  mm.  In  the  Lestinae  the 
females  of  the  various  species  on  our  list  are  often  so  nearly  alike 
both  in  coloration  and  size  as  to  make  them  inseparable  in  the 
absence  of  the  males.     But  when  we  include  the  males  also,  the 
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species  instantly  fall  into  two  groups — those  in  which  the  varia- 
tion in  length  between  males  and  females  is  normal  {Lestes  ungui- 
culatus,  forcipatus,  etc.)  and  those  in  which  the  male  exceeds  the 
female  b}^  at  least  4  mm.  and  often  as  high  as  eight  millimeters 
(Lestes  rectangulans,  eurinus  and  perhaps  vigilax).  Sufficient 
material  is  not  at  hand  to  determine  how  much  of  this  variation 
is  due  to  large  and  small  specimens  and  how  much  to  actual 
variation  in  the  abdominal  length,  the  thorax  remaining  con- 
stant.    Lestes  rectangularis  seems  to  have  the  widest  range. 

It  is  especially  essential  to  note  at  this  point  that  in  some 
species  the  female  is  consistently  longer  than  the  male :  Ischnura 
vertigalis,  one  of  the  •commonest,  most  wideh'  distributed,  and 
successful  of  the  Zygoptera  is  very  constant  in  this  respect.  The 
male  abdomen  varies  from  20  to  22  mm.,  that  of  the  female 
from  23  to  25  mm.  This  is  true  of  Ischnura  posita  also.  In 
Lestes  this  is,  naturally,  uncommon,  but  even  here  the  male  of 
L.  uncaius  is  slightly  shorter  than  his  mate;  L.  forcipatus  is  often 
so.  Anomalagrion  hastatum  and  Chromagrioyi  conditum  are  like 
Ischnura.  The  Enallagmas  tend  toward  equality  between  the 
sexes,  there  being  but  few  cases  known  to  the  writer  of  variation 
in  favor  of  the  female.  The  Argias  are  normal  with  but  one  or 
two  exceptions  among  American  forms. 

The  North  American  species  of  Anisoptera  show,  fi-oni  lower 
to  higher  groups,  a  procession  from  females  markedly  longer 
than  the  males  to  equality  or  even  to  longer  males.  The 
subfamilies  may  be  characterized  as  follows: 

Gompiiinae:  In  form  and,  in  many  genera,  in  size  the  Gom- 
phinae  possess  the  most  highly  modified  abdomen  of  the  Odonata. 
The  females  of  Ilogenius  and  Gomphits  quite  generally  exceed 
the  males  in  length.  In  some  closely  allied  genera  the  sexes 
seem  equal.  The  ratio  of  thorax  to  abdomen  is  also  greater, 
indicating  that  the  females  are  not  simply  the  larger  specimens. 

Aesiimnae:  There  are  few  if  any  exceptions  to  the  normal  con- 
(Htion  of  male  longer  than  female  in  this  group.  The  reverse 
may  at  times  be  true  in  Epiaexhna  Jicros.  Walker  (1912)  gives 
measurements  of  all  the  North  American  si)ecies  of  Acshva  de- 
rived from  a  large  collection  of  specimens.  In  tlu>  case  oi  Acshnn 
irnifata  only  does  there  seem  a  distinct  dilTciencc  in  favor  of  the 
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female;  the  length  of  the  thorax  is  here  the  same  in  both  sexes 
with  an  abdominal  variation  of  at  least  3  mm.  Aeshna  multicolor, 
a  very  close  relative  of  nnitata,  shows  tendencies  in  the  same 
direction.     The  same  is  true  of  A.  interrwpta  interrupta. 

Cordulinae:  Didy7nops  appears  to  have  the  females  the 
longer.  Williamson's  (1909)  revision  of  the  North  American 
species  of  Macromia,  though  based  upon  limited  collections,  is 
as  yet  the  most  extensive  work  upon  the  genus.  He  gives  full 
measurements.  In  l)ut  two  of  his  nine  species,  M.  avstralensis  and 
M.  pacifica,  are  the  females  the  sJiorter.  Usually  the  difference 
is  not  great  but  in  M.  ivabashensis,  of  which  but  one  female  was 
taken,  it  is  greater:  male  54.4  mm.,  female  58  mm.  Much  the 
same  size  relation  exists  l^etween  the  sexes  of  Epicordulia  prin- 
ceps.  If  wc  may  judge  from  Muttkowski's  "Studies  in  Tet- 
ragoneuria''  (1911)  and  from  a  half-dozen  specimens  in  the 
writer's  possession,  Tetragonenria  shows  nothing  but  the  nor- 
mally shorter  female.  The  genus  Somatochlora  seems,  though 
it  has  not  been  well  worked  up,  on  the  other  hand  to  reverse 
the  condition,  having  females  perhaps  a  millimeter  the  longer; 
5.  Jilosa,  however,  has  lengths  of  41  mm.  for  the  male  and  48  mm. 
for  the  female. 

Libellulinae:  The  most  noticeable  characters  of  this  group 
are  the  reduced  length  and  increased  width  of  the  abdomen,  and 
its  uniformity  in  shape.  The  normal  relation  between  sexes  is 
but  seldom  changed  and  then  only  slightly  as  in  Syynpetrum 
vicinum  and  corruptum,  Pantala  flavescens  and  hymenaea,  and 
Tramea  onusta. 

Size  is  a  matter  of  much  less  variation  in  the  larvae  than  in 
the  adults.  There  are  but  two  general  types:  the  tapering  cylin- 
der of  the  Z^^goptera  and  the  oval  ventrally  flattened  forms  of 
the  Anisoptera.  The  measurements  of  a  few  representatives  of 
the  groups  are  given  in  the  table  (page  388) .  These  were  taken 
from  material  in  hand.  In  addition  use  has  been  made  of  Gar- 
man's  (1917)  measurements  of  Zygoptera,  and  of  figures  on  Mecis- 
togaster  furnished  by  Dr.  Calvert.  So  far  as  comparisons  have 
been  made  the  ratios  of  thorax  to  abdomen  have  fallen  close  to 
1:3.5  in  the  Zygoptera,  1:3  in  the  Gomphinae  and  Aeshninae, 
and  1 :  2.5  in  the  Libellulinae.     Very  few  species  have,  however.. 
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been  available  for  study.  In  Zygoptera  the  relation  of  greatest 
width  to  length  of  abdomen  is  1:  5  or  1:  6,  and  there  seems  very 
little  variation  in  size  between  species  that  differ  nmch  as  imagoes. 
In  the  Gomphinae  the  abdomen  is  widest  at  about  the  fifth  or 
sixth  segment  and  is  ciuitc  or  even  very  wide.  The  ratio  for 
G.  cor7iutv.s  is  about  1 :  3.4  for  thorax  and  abdomen,  and  1 :  3  or 
1:  4  for  width  and  length  of  abdomen.  The  njanph  of  Ilayeniu.s 
(plate  XXVI,  figure  30)  is  a  verj^  remarkable  one,  having  a  flat- 
tened nearly  orl)ic'ular  abdomen  four-fifths  as  wide  as  long.  The 
larvae  of  the  Libellulinac  are  thick  bodied. 

When  the  relation  of  larval  to  adult  abdomen  is  observed,  the 
ratio  of  1:5  for  .l/ec/.s/o(/n.sfer  is  unapproached  l)y  anj^thing  else; 
the  next  in  line  being  1:  3.7  to  1:  4.3  in  Arcjia  (apicalis  1:  3.8, 
moeata  p^itrida  1:3.7,  and  tibialis  1:4.3).  In  the  Lestinae, 
Lestes  rectangularis  is  1:  2.5,  and  in  the  Coenagrioninae  the  Enal- 
lagmas  arc  from  1:2.3  to  1:3.  The  Anisoptcra  show  differences 
running  from  1:4  in  certain  Gomphi  and  1 :  ]. 7  in Aeshna  to  1:2.6 
in  Sympetnini.  Such  figures  are  but  the  crudest  approximations, 
as  exact  ratios  jnust  be  obtained  from  a  series  of  larvae  or  exuviae 
and  the  adults  they  produce.  Except  in  the  cases  of  Mecistogas- 
ter  incdestus  and  Coniphus  coniutKS  these  are  not  at  hand.  The 
general  conclusion  that  less  difference  exists  in  abdominal  dimen- 
sions between  n>-mph  and  adult  in  the  higher  groups  than  in  the 
lower  is  certainly  safe. 

Modifications  in  Shape 

A  description  of  minute  details  of  comparative  shape  is  not 
necessary  for  the  purposes  of  this  paper.  A  few  general  conditions 
should  be  mentioned. 

The  slender  cylindrical  form  of  Calopterjjx  with  its  slight  dila- 
tion in  the  first  and  second  segments  and  at  the  tip  is  scarcely 
changed  throughout  the  Zygoptera.  Between  the  sexes  there  are 
only  such  difference's  as  are  necessary  to  accommodate  the  sex 
organs,  and  to  allow  for  the  attachment  of  the  muscles  activating 
the  anal  appendages  in  the  male  or  the  ovipositor  in  the  female. 
Carinae  are  not  strongly  developed,  and  accessory  carinae  are 
never  present. 

In  the  Gomphinae  and  many  of  the  Cordulinae  the  slender, 
•cylindrical  form  is  very  pronounced,  especiallj^  through  the  greater 
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central  portion,  but  with  a  tendency  to  lateral  compression.  The 
swollen  region  of  the  first  three  segments  is  about  equal  in  the 
two  sexes,  though  the  male  organs  project  more  beneath.  A 
thickening  of  the  i-egments  from  seven  to  ten  in  most  of  the 
Gomphinae  and  in  Macromia  produces  a  clubbed  effect.  This 
appe  ranee  is  enhanced  in  the  former  by  the  oat-turning  of  the 
usually  ventral,  latera^  margins  of  the  terga,  forming  narrow 
winglike  expansions.  Females  show  less  of  this  and  are  stouter. 
In  Macromia  the  constriction  beyond  the  second  segment  occurs 
rather  suddenly  and  is  soon  followed  by  a  gradual  thickening 
until  the  greatest  diameter  is  reached  in  the  eighth,  giving  a 
very  graceful  and  mobile  form.  In  these  and  most  of  the  follow- 
ing groups  the  swollen  base  of  the  abdomen  so  approaches  the 
massive  thorax  in  size  and  contour  as  to  cause  a  gradual  transition 
from  one  to  the  other  of  these  regions  of  the  body. 

In  the  Aeshninae  various  modifications  exist  from  the  tapering, 
tubular  form  of  the  great  Epiaeshna  heros  to  the  conditions  in 
Aeshna  where  the  venter  becomes  flatter,  the  longitudinal  carinae 
distinct  and  the  great  enlargement  of  the  anterior  segments  is 
immediately  succeeded  by  the  narrowest  part  of  the  abdomen  in 
the  third  segment,  somewhat  similar  to  the  constriction  in  the 
Hymenoptera.  Anax  differs  from  Aeshna  in  being  of  heavier 
build,  less  narrowed  in  the  third  segment,  and  in  having  a  ten- 
dency toward  dorso-ventral  flattening  and  the  further  develop- 
ment of  longitudinal  lateral  carinae. 

The  typical  form  in  the  Libellulinae  is  much  depressed  dorso- 
ventrally,  with  well  marked  mid-dorsal  carina,  broad,  flat  venter, 
and  gradually  tapering  width.  Frequently,  especially  in  the 
females,  the  ventral  portions  of  the  terga  are  turned  outward  as 
in  the  Gomphinae  but  to  less  extent.  A  cross-section  of  the 
abdomen  is  often  triangular.  These  characters  hold  for  even 
such  minute  forms  as  Nannothemis  and  Perithemis. 

The  anal  appendages  mentioned  in  an  earlier  section  are  very 
diverse  in  difl^erent  groups  and  even  so  to  the  species.  The}" 
form  the  favorite  characters  for  the  determination  of  many 
species.  As  their  size,  however,  is  small  compared  with  the  rest 
of  the  abdomen,  and  they  seem  used  exclusively  in  pairing,  it  is 
unnecessary  to  discuss  them  here. 
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Table  Comparing  Abdominal  Dimensions  in  The  Odonata 


Length  of 
synthorax 


Length  of 
abdomen 


Widest  segment  of 
abdomen' 


Ratio  of  length 

of  synthorax  to 

length  of 

abdomen 


ZYGOPTERA. 
Agrioxixae: 

Agrion  maculala 

Agrion  augustipennis  . 

Hetaerina  americana .  . 
Lkstinae  : 

Lesles  rectangularis  .  .  . 

Lestes  euriyius 

Lestes  vigilax 

Lestes  unguiculatus  .  .  . 

Lestes  forcipatus 

Lestes  uncatus 

PSKUDOSTIGMATINAE : 

Mecistogaster   modest  us 

Megaloprepus    coerula- 

tus 

COKXAGRIONINAE  I 

Lschnura  verticalis .  .  .  . 
Enallngma     caruncula- 

tum 

Coenagrion  resolutum  . 

ANISOPTERA. 
Gomphinae: 

Ilagenius  hrevistylus  .  . 

Gotnphus  amnicola .... 


Gomphus  fralernus . 
Gotnphus  cornutns . 


Ak.shnixae: 
A nax  Junius . 


Aeslina  constricta . 


Epiaeshna  heros 


CORDULINAE : 

Macromia  illinoiensis  . 
EpicorduUa  princeps .  . 
Tetragoneuria  cynosura 


& 


5.5 
7.2 
6 

5.0 

5.3 

5 

5.3 


11 

4 

5 
4 

14 

8 

10.5 
9.5 

12 
11 


12 
9.5 

7 


5.5 

7 
6 


5.6 
5 

7 

9.5 

4 

4.5 
4 

14.1 

10 

12 
10 
12 

7.8 


35 
45 
34 

40 
38 
37 
29 
28 
29 


105 

20 

25 
23 

58 
36 

37.5 
40 

48 
48 


51 
39 
26.5 


34 
35 
27 

27 
27 

70 

84.5 

22 

25 
23 

60 

37.2 
40 

49 
47 
56 


27.6 


d" 


2.79 

1.6 

1.6» 

1.5» 


1.5» 
1.4» 
1.5» 


3.9 
1.9 

1.59 
1 


5.9 
3.2 

4.18 

3.2 

4.88 


3.8^ 
4.5- 
3.62 


2.9 

1.8 
1.4 


1.69 
1.69 
1.69 

1.59 


1.2' 

1.59 
1 


4.2 
4.8 


8.2 

6.2 
3.5* 
6.2 
4.7^ 


3.52 


1:6.4 
1:6.2 
1:5.7 

1:7.3 


1:5.5 
1:5.6 
1:6.5 


1:9.5 

1:5 

1:5 
1:5.7 

1:4.1 
1:4.5 


1:4.3 
1:4.1 
1:3.8 


1:6.2 

1:6 

1:5.3 


1:5.4 
1:4.8 
1:5.4 

1:10 

1:8.9 

1:5.5 

1:5.5 
1:5.7 

1:4.3 


1:3.6 

1:3.7 

1:4.2 

1:4 

1:4.1 

1:4.4 

1:4.7 

1:4.7 

1:3.5 


'An  exponent  indicates  the  number  of  the  segment  measured. 
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Ratio  of  length 

Length  of 

Length  of 

Widest  segment  of 

of  synthorax  to 

synthorax 

abdomen 

abdomen' 

■    length  of 
abdomen 

LiBELLULINAE  : 

Libellula  pulchella .... 

11 

12 

30.5 

31 

5.42 

6.5 

1:2.8 

1:2.6 

Libellula  quadrimacu- 

lata 

10 

10 

m 

26 

5.3 

4.43 

1:2.6 

1:2.6 

Plathemis  lydia 

11.5 

10.5 

26.5 

25 

5.=' 

53+9 

1:2.3 

1:2.4 

Perithemis  domitia.  .  .  . 

5.5 

5.5 

14 

13.5 

(2. 

\2.6* 

2.2 
3.« 

1:2.5 

1:2.5 

Nannolhemis  bella  .... 

4 

4.5 

13 

13.5 

1.5« 

fl.o'^ 

\   2.9 

1:3.3 

1:3 

Sympetrum  semicinc- 
tum 

6.3 
6.6 

6.3 

20 
21 

21 
20 

(2.2= 

3.8 

2.72 
2.48 

1:3.2 
1:3.2 

1:3.3 

Leucorhinia  intacta  .  .  . 

1:2.9 

Celithemis  eponina .... 

8.8 

8 

25 

25 

3.2 

2.8^ 

1:2.9 

1:3.1 

Pantala  hymenaea  .... 

10.5 

10 

29 

31 

4.6- 

5.2 

1:2.8 

1:3.1 

Tramea  Carolina 

9.5 

8.2 

28 

27 

4.2 

1:2.9 

1:3.3 

Laruae 

ZYGOPTERA. 
Agrioninae  : 

Agrion  maculala  .... 
Lestinae  : 

Lestes  unguicululus  .  . 

PSEUDOSTIGMATIXAE : 

Mecisiogaster  modest  us 
ANISOPTERA. 

GOMPHINAE : 

Hagenius  brevistylus 

Gomphus  cornutus .  .  .  . 
Aeshninae  : 

Anax  Junius 

Aeshna  constrida 

LiBELLULINAE : 

Libellula  pidcheUa .... 

Plathemis  lydia 

[    Sympetrum  semicinctum 
Tramea  Carolina 


4 

14 

3 

4 

14 

2.52 

3 

15 

2.5> 

1:5 

8 

24 

20.3' 

1:3 

6.4 

16 

9.3 

1:2.5 

8 

8 

26 

29 

7.25 

9.2= 

1:3.3 

9 

29 

9.5' 

1:3 

9.5 

29 

9.' 

1 :3 . 1 

7 

16 

8.2« 

1:2.3 

6 

14 

7.2« 

1:2.2 

3 

7.5 

4.5' 

1:2.5 

5.5 

14 

9." 

1:2.5 

1  An  exponent  indicate.s  the  nnmber  of  the  segment  measured. 
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INTERNAL    ANATOMY 

The  comparative  anatomy  of  the  Odonatc  abdomen  has  re- 
ceived very  scant  attention.  This  is  especially  true  of  the  adult 
and  even  in  extensive  monographs,  as  that  of  Amans  (1885)  on 
flight,  the  abdomen  is  scarcely  mentioned.  Investigation  into 
anatomy  has  l^een  prompted  by  its  necessity  in  the  solution  of 
physiological  problems  and  was  carried  only  far  enough  to  meet 
such  need.  Great  interest  in  flight  has  led  to  a  thorough  stud}-  of 
thoracic  structure ;  the  tracheae  have  been  extensively  mapped  by 
workers  on  respiration  for  half  a  centur}^  past,  and  very  carefully 
studied  bj'  Tillyard  (1917)  in  his  recent  work  on  rectal  respiration; 
the  abdominal  muscles  have  been  discovered  and  connected  with 
respiratory  functions  by  investigators  from  Dufour  (1852)  to 
Wallongren  (1914).  Plateau,  again  interested  in  respiration, 
worked  upon  the  abdominal  nmsclcs  of  the  imago,  but  with  this 
exception  European  writers  have  virtually  limited  themselves  to 
the  larva  of  Aeshno  grandis  as  material.  In  this  country  Marshall 
(1914)  has  summed  up  our  knowledge  of  the  general  mor])hology 
and  histology  of  the  alimentary  canal  and  reproductive  organs  of 
the  Li'bellulinae  in  his  paper  on  Lihellula  quadrimaculata,  while 
for  the  most  specific  accounts  of  the  s^^stems  of  the  Zygoptera 
we  are  indebted  to  Calvert's  careful  studies  of  the  larvae  of  Coro, 
Mecistog aster,  and  Thaumatoneura  (1911,  1911,  and  1915). 

The  present  paper  is  concerned  with  the  digestive,  nervous,  re- 
productive and  muscular  systems  of  both  the  larvae  and  the 
adults  of  species  selected  from  each  of  the  three  larger  groups  of 
Odonata.  The  object  of  the  account  is  four-fold:  (1)  to  sum- 
marize our  knowledge  of  past  work,  (2)  to  add  new  facts  that  have 
appeared  as  the  dissection  of  worked  types  was  repeated  or  that 
of  new  types  carried  out,  (3)  to  compare  types  of  the  suborders, 
and  (4)  to  compare  the  structures  of  the  adults  with  those  of  the 
larvae.  This  should  result  in  a  clearer  view  than  has  as  yet  been 
presented  in  the  comparative  morphology  of  the  Odonata,  and 
throw  some  additional  light  upon  the  functions  and  adaptations 
of  the  abdomen. 

The  work  upon  the  reproductive  system  included  here  will  ])e 
found  less  complete  and  definite  than  that  on  the  other  systems 
because  of  the  lack  of  full  development  and  of  functional  condition 
in  all  but  mature  imagoes. 
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The  respiratory  system  has  only  been  touched  upon  incidentally. 
It  has  been  considered  from  several  aspects  by  many  other  in- 
vestigators, and  what  still  remains  to  be  done  is  of  such  nature  as 
to  make  it  a  problem  by  itself  and  to  pi;eclude  iis  consideration  as  a 
part  of  a  discussion  of  general  comparative  anatomy.  Some 
doubt  may  also  be  expressed  as  to  its  details  having  a  bearing 
upon  our  problems  of  abdominal  adaptation.  This  is  very  well 
suggested  by  Amans  (1885)  in  the  introduction  to  his  excellent 
study  of  flight.  He  says:  "L'importance  de  ce  systeme  (respira- 
tory) a  ete  fort  contestie,  et  apres  mure  reflection  j'ai  rejete  son 
etude  de  mon  travail.  L'appareil  respiratoire  offre  dans  la  serie 
animale  une  tres  grande  variete,  et  pas  une  seule  disposition 
jouant  un  role  mecanique  constant."  But  while  there  are  sug- 
gestions pointing  toward  room  for  doubt  in  the  case  of  the 
Odonata,  it  is  impossible  to  include  its  investigation  in  this  paper. 

Nothing  has  been  attempted  upon  the  histologj'  of  the  systems 
described,  or  upon  the  anatomy  of  the  circulatory  system. 

The  Morphology  of  Odonate  Larvae  . 
I.  Zygoptera 

Dufour  (1852)  more  than  half  a  century  ago  figured  and  de- 
scribed the  alimentary  canal  and  tracheae  of  the  larvae  of  two 
European  members  of  the  Zygoptera:  Calopteryx  virgo  and  Agrion 
puella.  His  details  are  few  and  his  terms  now  archaic.  Little 
else  was  done,  if  we  neglect  the  tracheae,  until  the  appearance  of 
Calvert's  papers  between  1910  and  1917.  While  based  upon 
limited  material  these  papers  offer  a  sound  basis  and  a  modern 
terminology  for  further  work.  Tillyard's  general  work  (1917) 
follows  the  same  lines  in  part. 

Three  species  have  been  dissected  by  the  writer:  Calopteryx 
maculata,  Hetaerina  americana,  and  Lestes  unguiculata.  Partial 
studies  were  also  carried  out  on  Ischnura  posita.  Due  to  a  large 
amount  of  full  grown  and  well  preserved  material  Lestes  and 
Hetaerina  have  served  best  for  most  of  the  work.  Certain  speci- 
mens in  the  penultimate  moult  gave  excellent  results.  Most  of 
the  dissections  were  made  by  incision  along  the  mid-dorsal  line, 
after  which  the  walls  were  pinned  out  flat;  some  were  split 
ventrally  and  treated  in  the  same  way,  while  others  were  cut  along 
each  side  and  the  dorsum  removed.     As  the  muscles  especially  are 
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"very  transparent  it  was  usually  necessary  to  stain  the  specimens 
before  continuing  tbe  dissections  of  parts. 

The  description  below  applies  to  Lesies  unguiculatus  unless 
otherwise  noted.  The  dimensions  of  this  species  will  be  found 
in  the  table  on  pcage  387. 

Alimentary  Canal 
(Plate  XXI) 

As  the  Alimentary  Canal  is  a  long  straight  tube  directly  at- 
tached only  at  the  pharjaix  and  anus  its  whole  course  beyond  the 
head  must  be  described. 

The  Oesophagus  emerges  from  the  occipital  foi-amen  as  a  very 
small,  thin-walled  tube  which  immediately  expands  to  a  moder- 
ated diameter  (two  to  three  times  the  diameter  of  the  foramen) 
and  then  gradually  increases  throughout  the  thorax,  in  the 
posterior  third  of  which  it  becomes  pouch-like  by  ventral  enlarge- 
ment. (Calvert  [1915],  apparently  following  Dufour  or  Sadones 
seems  to  limit  the  oesophagus  to  the  very  short  cephalic  and 
prothoracic  region,  the  pouched  portion  then  being  considered  a 
crop  ["jabot"  of  Dufour  and  Sadones].)  Throughout  the  thorax 
it  is  very  thin  and,  when  not  distended  with  air  or  food,  marked 
with  longitudinal  creases  or  folds.  Near  the  union  of  thorax  and 
abdomen  it  turns  abruptly  dorsad  in  most  specimens  and  after 
slight  constriction  enters  the  crop.  This  point  of  union  (elbow) 
is  encircled  by  several  apparently  muscular  cords  or  very  narrow 
bands,  which,  lying  in  a  single  layer,  form  a  broader  band. 
(Plate  XXI,  figure  1.) 

A  Visceral  Sheath  (plate  XXI,  figure  2,  vs.)  of  thin  but  tough 
connective  tissue  completely  surrounds  the  digestive  tract  from 
the  anterior  end  of  the  abdomen  to  the  seventh  segment.  It  does 
not  fit  closel}^  the  enclosed  tube,  in  preserved  material  at  least, 
but  is  of  uniform  diameter  until  it  reaches  the  intestine  and  rec- 
tum. Here  it  is  not  complctcl}'  closed  over  the  mid-dorsal  line 
and  is  more  uneven  in  diameter,  and  gradually  thinning  out  and 
disappearing.  Its  color  is  brown  due  to  the  great  number  of  fine 
tracheae  ,that  arise  internally  from  the  lateral  (ventral,  of  Till- 
yard)  trunks  and  form  a  network  upon  its  surface.  It  must  be 
opened  to  expose  the  abdominal  portions  of  the  canal. 

The  Crop  (plate  XXI,  figure  1,  cr.)  extends  from  the  posterioi- 
part  of  the  metathorax  to  the  suture  between  the  third  and  fourth 
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segments — a  little  more  than  three  segments  long.  Its  cephalic 
end  is  rounded  and  often  slightly  enlarged.  The  remaining  por- 
tion runs  straight  caudad,  increasing  in  diameter  for  two  thirds 
of  its  length  and  then  tapering  to  its  union  with  the  gizzard.  The 
whole  structure  has  a  transversely  wrinkled  wall. 

The  position  of  the  Gizzard  (plate  XXI,  figure  1)  is  peculiarly 
different  in  the  many  specimens  dissected:  in  the  females  it  lies 
normally  in  the.  second  segment  in  front  of  the  ventriculus,  but  in 
the  males  it  seems  to  be  projected  caudad  into  the  ventriculus  for 
just  two-thirds  the  latter 's  length.  It  was  not  positively  as- 
certained that  this  is  a  sex  difference  but  some  fifteen  or  twenty 
specimens  were  dissected  with  this  result,  though  one  male  was 
found  with  the  gizzard  in  the  second  segment.  The  armature  of 
the  gizzard  has  been  well  worked  out  by  Miss  Higgins  (1901)  and 
will  not  be  discussed  here.  She  also  records  considerable  varia- 
tion in  the  position  of  the  gizzard  in  different  species  and  in 
members  of  the  same  species,  including  some  sex  differences. 
These  latter,  however,  neither  seem  so  constant  as  is  true  in 
Lestes  ungiiiculatus  nor  is  there  any  record  of  such  excessive  pro- 
jection into  the  ventriculus  (Op.  cit.  pp.  131-132).  Calopteryx 
has  the  gizzard  between  the  third  and  fourth  segments. 

The  Ventriculus  or  Midgut  (plate  XXI,  figure  1,  mg.)  extends 
through  the  fourth,  fifth  and  the  greater  part  of  the  sixth  seg- 
ments. Its  surface  is  very  smooth  in  both  outline  and  texture,  its 
onh'  irregularities  being  due  to  the  contents  of  the  tract.  It  is 
widest  (1  mm.)  between  the  fifth  and  sixth  segments,  the  point 
occupied  by  the  gizzard  in  the  males;  cephalad  it  is  also  slightly 
swollen  about  the  invagination  of  the  gizzard.  Encircling  its 
extreme  hind  end  is  a  whorl  of  Malpighian  tubules.  These  branch 
and  extend  caudad  through  the  seventh,  eighth,  and  part  of  the 
ninth  segments;  they  are  very  closel}^  applied  to  the  sides  of  the 
intestine  and  rectum.     Their  exact  number  was  not  investigated. 

The  remaining  portion,  the  Hind  Gut,  of  the  Zygopterous 
alimentary  canal  is  very  difficult  to  interpret  without  extensive 
histological  work.  Tillyard  (1917,  page  101)  makes  the  statement 
that  it  is  undivided,  but  the  results  obtained  by  Carroll  (1918)  on 
Medstog aster,  and  Miss  CuUen  (1918)  on  Argia  moesta  putrida 
clearty  prove  that  this  is  not  the  case.  No  histological  examina- 
tion was  made  of  the  Lestes  material  but  several  divisions  ma}'  be 
made  out  with  the  binocular  in  an  ordinary  dissection:  a  long, 
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straight  region  of  quite  even  diameter  throughout  most  of  seg- 
ment seven  (the  ileum,  the  three  divisions  of  which  cannot  be 
made  out);  a  decided  bulbous  enlargement  throughout  most  of 
the  eighth  segment  (probably  the  pouched  region  of  Carroll); 
a  short,  constricted  section  entering  segment  nine;  and  a  verj' 
much  thickened  cylindrical  region  running  through  the  ninth 
segment  and  most  of  the  tenth.  This  enlargement  has  three 
broad  folds  along  its  whole  length  and  between  them  thin,  darkly 
pigmented  areas;  one  of  these  folds  is  mid-dorsal,  the  other  two 
latcro- ventral  (anterior  part  of  the  rectum,  of  Carroll).  The 
hind  part  of  segment  ten  is  occupied  by  a  small  vestibule  leading 
to  the  anus,  the  walls  of  which  are  well  supplied  with  tracheae. 
Both  Calopteryx  niacidata  and  Hetaerina  americana  have  the 
same  structure  (plate  XXI,  figures  1  and  2 ;  plate  XXV,  figure  22). 
Calvert  (1911,  1915)  has  shown  this  same  nature  for  the  "anterior 
part  of  the  rectum  "  in  Thaumatoneura  and  Med  slog  aster. 

Keproductivc  Organs 
(Plate  XXI,  figures  2  and  3) 

The  reproductive  organs  are  relatively  simple  in  the  Odonata, 
consisting  of  gonads,  ducts,  receptacles  and  accessory  sacs.  Each 
of  these  is  unbranched  and  the  discharge  of  the  products  is  by  a 
single  genital  pore.  In  1896  Fenard  reviewed  and  criticised  the 
work  of  Reaumur  and  of  Rathke,  and  added  the  results  of  his  own 
dissection  of  Libelhda  depressa  adult.  This  accords  with  the 
descriptions  of  Tillyard  (1917). 

In  the  larvae  these  organs  are  of  course  only  in  partially  de- 
veloped states,  and  the  writer  knows  of  no  descriptive  work  on 
their  stages  of  growth  and  maturation.  Calvert  (1915,  plate 
XV,  ts  and  vd)  indicates  the  male  organs  of  a  full  grown  larva  of 
Thaumatoneura,  and  also  of  Cora  (1911,  plate  III,  ts)  but  no 
descriptions  are  given.  Quite  full  grown  larvae  have  been  used 
in  the  present  study,  and  it  is  a  very  noticeable  fact  that  the 
Zygopterous  larvae  have,  gonads  as  well  developed  as  those  of 
even  advanced  teneral  imagoes  of  the  Anisoptera.  A  comparison 
of  the  Lestes  larva  (plate  XXI,  figures  2  and  3)  and  the  teneral 
imago  of  Tramea  (plate  XXVIII,  figure  38)  indicates  this.  As 
would  be  expected  also  the  sex  glands  are  relatively  better  de- 
veloped and  more  conspicuous  in  the  larvae  than  are  the  accessory 
parts. 
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Male:  (plate  XXI,  figure  3).  The  testes  extend  throughout  the 
seventh  and  eighth  segments.  They  are  irregularly  cylindrical 
and  attached  along  the  dorsal  edge  of  the  visceral  sheath  where  it 
lies  open  caudad  of  the  sixth  segment.  A  pair  of  tracheae  occupy 
the  dorsal  and  ventral  lines  of  the  testis  and  their  lateral  branches 
form  a  network  over  the  whole  organ.  The  diameter  of  the  gland 
is  about  .5  mm.  and  its  length  nearly  3  mm.  The  vasa  deferentia 
are  short  and  curve  directly  caudad  and  ventrad  about  the  rectum 
to  a  sperm  sac  the  size  of  the  last  abdominal  ganglion  which  lies 
in  the  median  line  just  posterior  to  the  center  of  the  ninth  seg- 
ment. This  sac  is  markedly  cordate  in  outline  when  viewed  from 
above  and  is  flanked  by  the  ^'entral  Retractor  Muscles  of  the  Anus 
and  the  dilators  of  the  rectum.  The  two  posterior  branches  of  the 
nerve  cord  as  they  diverge  pass  tangent  to  the  antero-lateral 
portions  of  the  lobes,  and  dorsal  to  them.  There  is  no  enlarge- 
ment of  the  vasa  deferentia  as  they  run  beneath  the  muscles  into 
the  sperm  sac.  The  dorsal  trunks  (tracheae)  lie  just  outside  of 
and  slightly  below  the  testes.  The  genital  pore  open  to  the  ex- 
terior beneath  the  sac. 

Female:  (plate  XXI,  figure  2).  The  Ovaries  of  the  full  grown 
Lestes  larva  are  cord-hke  structures  lying  mid-dorsally  upon  the 
visceral  sheath  from  the  posterior  part  of  the  metathorax  to  the 
posterior  part  of  the  seventh  segment.  The  dorsal  blood  vessel 
separates  them  a  little.  They  are  bound  to  the  sheath,  to  one 
another,  and  to  the  heart  by  fine  tracheal  branches.  They  are 
thickest  in  the  fifth  and  sixth  segments  and  taper  each  way,  ending 
in  attenuated  points  in  front.  In  the  posterior  part  of  the 
seventh  segment  they  diverge  and,  gradually  decreasing  in 
diameter  and  flattening  out,  disappear  beneath  the  visceral  sheath 
as  oviducts.  If  the  intestine  is  severed  at  the  anus  and  turned 
forward,  the  oviducts  may  be  traced  beneath  the  outer  posterior 
corners  of  the  sternal  muscles  of  segment  seven  and  into  an  oval 
bursa  copulatrix  or  seminal  receptacle  immediately  posterior  to 
the  last  ganglion.  The  receptacle  is  somewhat  larger  than  this 
ganglion,  and  lies  in  the  fork  between  the  posterior  nerve 
branches.  Arising  from  the  dorsal  surface  of  the  oval  sac  is  a 
much  larger  trilobed  diverticulum.  Not  being  filled  at  this  stage 
in  the  life  history,  it  is  compressed  laterally  by  surrounding  organs. 
A  duct  leads  to  the  genital  pore  which  opens  posterior  to  the  bursa 


ARTHUR    DEWITT   WHEDOX  395 

at  the  apex  of  the  eighth  segment.  No  accessor}-  sacs  were  made 
out.  The  cord-hke  appearance  of  the  ovaries  indicates  well 
formed  egg  tul)es  within  them. 

At  this  stage  the  ovipositor  (external)  is  quite  complete.  Its 
three  pairs  of  gonapophyses  reach  beyond  the  apex  of  the  tenth 
sternite. 

The  Nerve  (^ord 
(Plate  XXI,  figure  1) 

The  work  on  this  system  is  limited  to  the  studj?-  of  the  ventral 
nerve  cord  or  chain.  In  general  plan  the  Odonata  are  like  other 
insects  in  this  respect.  In  the  thorax  there  are  three  very  large 
and  closely  approximated  ganglia.  There  are  eight  abdominal 
ganglia,  but  after  the  earlier  larval  stages  the  first  ganglion  is 
drawn  forward  as  first  shown  by  Calvert  (1899)  and  united  with 
that  of  the  metathorax,  where  it  can  be  seen  partially  imbedded, 
in  the  later  stages.  This  causes  the  ganglion  of  the  second  seg- 
ment to  move  forward  into  the  first,  leaving  the  second  segment 
A'acant  in  fully  grown  larvae  and  in  adults. 

Tillyard  (1917,  page  132)  states  that  he  first  discovered  this  fact 
in  the  dissection  of  the  adult  Petalura,  and  adds  that  he  thinks  the 
shifting  must  ''take  place  either  before  or  during  metamorphosis, 
and  is  correlated  with  (a)  the  decrease  in  the  size  of  the  first  ab- 
dominal segment  to  a  narrow  ring,  and  (b)  the  great  elongation  of 
the  abdomen  of  the  imago  as  a  whole. "  He  further  remarks  upon 
the  stretching  of  the  nerve  cord  in  the  adult  and  its  supposed  effect 
in  the  location  of  the  ganglia.  • 

The  dissection  of  a  series  of  larvae,  from  those  just  hatched  or 
which  have  moulted  but  once  or  twice  to  those  full  grown,  shows 
that  this  shifting  of  ganglia  comes  about  verj''  early  in  all  groups, 
certainly  before  any  great  changes  in  the  proportions  of  the  thorax 
and  abdomen  have  occurred.  In  fact,  the  change  has  alread}' 
taken  place  before  the  larva  is  large  enough  to  be  dissected. 
Such  being  the  case  it  would  seem  to  have  little  to  do  with  the 
elongation  of  the  abdomen. 

A  glance  at  the  figure  of  Lestes  (plate  XXI,  figure  1)  shows  that 
the  seven  abdominal  ganglia  are  all  located  in  the  extreme  anterior 
ends  of  their  respective  segments,  with  minor  variations  in  the 
third  and  eighth  segments.     The  ganglion  of  tlie  thiid  has  been 
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drawn  almost  within  segment  two,  while  in  the  eighth  it  lies 
slightly  farther  back  in  the  segment  than  usual.  In  size  they  are 
about  equal,  except  that  the  last  is  always  much  the  largest. 
Their  form  varies  from  nearly  round  or  oval  to  an  inverted  pear- 
shape.  Each  has  several  pairs  of  lateral  branches.  There  seems 
to  be  no  sex  variation  in  the' nerve  chain.  The  connectives  are  so 
closely  approximated  as  to  form  a  single  cord  throughout  most 
of  its  length. 

The    Muscular    System 
(Plate  XXI) 

No  previous  exhaustive  work  has  been  done  upon  the  nmscles 
of  Zygoptcrous  larvae.  Thci-e  are  occasional  references  to  them 
in  the  literature  of  general  or  special  subjects,  only.  Calvert  has 
given  partial  figures  of  them  in  his  studies  of  Cora  and  Thauma- 
toneura,  but  has  named  only  the  more  conspicuous  ones. 

The  straight,  tul)u]ar  body  of  the  larva  is  heavil}'  lined  on  all 
sides  with  relatively  thick  muscles.  The  great  number  of  these 
run  longitudinally  and  are  limited  to  the  segments  in  which  they 
arise.  Certain  muscles  in  the  end  segments  of  the  abdomen  are 
intersegmental.  Abdominal  nmscles  are  devoid  of  tendons,  and 
origins  and  insertions  occur  by  means  of  direct  union  to  the  chiti- 
nized  body  wall  or  to  the  in-turned  folds  along  the  sutures  and 
joints  (the  ''Randwulste"  of  Wallengren).  (plate  XXIII, 
figure  12.) 

In  the  naming  of  nmscles  as  distinct  from  one  another  the  writer 
has  decidgd  wholly  upon  the  criterion  of  origin  and  insertion:  a 
muscle  body  with  these  regions  common  is  considered  a  single 
muscle,  but  if  there  is  a  common  origin  but  two  or  more  regions  of 
insertion,  two  or  more  muscles  are  taken  to  be  present.  This  is  a 
problem  that  very  frequently  arises,  as  insect  muscles  lack  the 
definite  sheath  of  vertebrate  muscles  and  very  easily  split  up  into 
their  component  fibers.  Fixation  is  sure  to  bring  this  about 
more  or  less. 

The  longitudinal  muscles  of  any  sclerite  are  often  superimposed 
upon  one  another  in  a  way  that  makes  them  very  difficult  to  dis- 
cover. Many  of  them  are  also  quite  small,  in  fact,  so  small  as  to 
be  indistinguishable  even  in  stained  material  until  laid  bare.  For 
these  reasons  most  workers,  considering  muscles  but  incidentally, 
have  overlooked  them.     As  Wallengren's  (1914)  work  on  Aeschna 
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(jrandis  is  the  only  exhaustive  treatment  of  the  subject,  the  writer 
of  the  present  paper  has  worked  out  the  Anisoptera  first,  using 
Wallengren's  nomenclature,  and  what  follows  on  the  Zygoptera  is 
the  result  of  comparison  with  this  higher  suborder. 

Segmental  Muscles  of  the  Sternum: — 

The  Primary  Longitudinal  Sternal  Muscles  (plate  XXI,  figures 
1  and  4,  pis.)  lie  on  either  side  of  the  nerve  chain  in  segments  two 
to  eight,  one  pair  to  each.  Each  muscle  is  about  two-fifths  the 
width  of  the  sternum,  the  margin  of  which  is  a  little  lateral  to  that 
of  the  nmscle.  They  arise  on  the  extreme  cephalic  end  of  each 
segment  and  run  parallel  to  the  nerve  cord  to  a  similar  position  on 
the  next  segment.  The  mode  of  attachment  is  clearh^  shown  in 
plate  XXIII,  figure  12.  They  are  very  thick,  rectangular  bands, 
one  and  one-half  to  two  times  as  long  as  wide,  which  serve  to  bend 
the  abdomen  ventrally  when  the  members  of  the  pairs  work  to- 
gether, and  to  bend  the  body  to  one  side  when  one  member  con- 
tracts as  the  other  relaxes.  In  the  Aeshninae  they  are  replaced 
by  two  pairs,  one  of  which,  the  Primary  (Plate  XXIII,  figure  8, 
pis.  and  Ipsp)  lies  nearer  the  sternum  and  runs  as  in  the  Zj'goptera, 
the  other,  the  Secondary,  dorsal  to  it  runs  obliquely  outward  to 
the  edge  of  the  sternum  posteriorly.  In  certain  segments  there  is 
also  a  third  pair. 

The  Secondary  Longitudinal  Sternal  Muscles  hre  absent  in  the 
Zygoptera.  ' 

The  Tertiary  Longitudinal  Sternal  Muscles  (plate  XXI,  figure 
1 ,  tls)  of  which  there  is  one  pair  in  each  of  the  first  eight  segments, 
are  very  small  and  of  varying  proportions  in  the  different  seg- 
ments; in  the  first  they  are  very  minute  and  nearly  square;  in  the 
eighth  they  are  half  the  length  of  the  segment.  There  is  a  gradual 
change  from  front  to  back.  The  insertion  is  always  on  the  pos- 
terior suture  very  near  the  median  line,  and  the  origin  upon  the 
surface  of  the  sternum.  The  greater  part  of  the  muscle,  especially 
in  the  anterior  segments  is  covered  by  the  Primary  Longitudinal 
Sternal  Muscles. 

The  Quaternary  Longitudinal  Sternal  Muscles  (plate  XXI, 
figure  1 ,  qls)  are  still  more  minute  and  lie,  one  pair  to  a  segment, 
near  the  pleuro-sternal  suture.  Their  origin  and  insertion  is  like 
that  of  the  last  named  muscles.  They  are  always  completely 
covered  by  the  Primary  Longitudinal  Sternal  Muscles. 
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Segmental  Muscles  of  the  Tergum: — 

The  Primaiy  Longitudinal  Tergal  Muscles  (plate  XXI, 
figures  1  and  4,  pit)  are  similar  to  the  opposing  sternals.  They 
are  widest  anteriorly  and  diverge  a  little  toward  their  insertion, 
leaving  an  inverted  triangular  space  in  which  the  chamber  of  the 
heart  lies,  and  into  which  the  Tertiary  Longitudinal  Tergal 
Muscles  project  from  above  and  forward.  They  are  replaced 
in  the  Aeshninae  by  two  pairs  as  in  the  Sternals.  They  occupy 
the  dorso-lateral  aspects  of  the  tergum,  and  are  pre'^ent  in  all  but 
the  tenth  segment.  They  attach  to  the  suture-folds  as  do  the 
Sternals. 

The  Secondarj^  Longitudinal  Tergal  Muscles  are  absent. 

The  Tertiarj'  Longitudinal  Tergal  Muscles  (plate  XXI,  figure 
1,  tit)  lie  in  pairs  beneath  and  between  the  last  named,  along  the 
mid-dorsal  line  flanking  the  heart.  They  are  very  short,  not  over 
one-third  the  length  of  the  segment,  and  about  two-thirds  as  wide 
as  long.  Their  origin  is  upon  the  face  of  the  pleurite.and  their 
insertion  is  upon  the  suture-fold  dorsal  and  slightly  internal  to 
that  of  the  last  named  muscles. 

The  Quaternary  Longitudinal  Tergal  Muscles  (plate  XXI, 
figure  1,  qlt)  are  larger  than  the  Tertiary  being  approximately 
half  the  length  of  the  segment  and  half  as  wide  as  long.  They 
originate  on  the  surface  of  the  tergite  above  the  ventral  side  of  the 
Primary  Longitudinal  Tergals  and  run  straight  caudad  to  insert 
upon  the  usual  region  of  the  suture-fold.  They  are  in  position 
opposed  to  the  sternal  muscles  of  the  same  name. 

In  the  first,  ninth,  and  tenth  segments  many  of  the  regular 
sternal  and  tergal  muscles  are  replaced  by  others  for  the  anchoring 
of  the  abdomen  to  the  thorax  and  the  movement  of  the  anal  ap- 
pendages. In  all  probability  these  were  originally  derived  from 
the  Primary  Sternals  and  Tergals  (unless  we  take  the  ground  that 
the  latter  were  derived  from  the  intersegmental  muscles  common 
in  other  groups  of  insects)  but  they  are  now  mostly  intersegmental 
and  separate  names  are  desirable. 

The  Ventral  Sternal  Thoracico-Abdominal  Muscles  (plate  XXI, 
figure  1,  vsta).  There  are  two  pairs  of  these  ventral  muscles,  an 
outer  and  slightly  dorsal  one,  and  an  inner  one  partly  covered  by 
the  outer.  The  inner  has  its  origin  just  lateral  to  the  median 
line  of  the  central  part  of  metasternite ;  the  outer  a  little  posterior 
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to  the  metathoracie  ganglion.  They  increase  in  diameter  as  they 
pass  caudad  and  insert  along  the  posterior  suture  of  the  first 
sternite,  the  insertion  of  the  two  equaling  in  width  that  of  the 
Primary  Longitudinal  Sternal  Muscle  of  the  second  segment. 

The  Lateral  Sternal  Thoracico-Abdominal  IMuscles  (plate 
XXI,  figure  1,  Ista).  According  to  Wallengren  these  compound 
muscles  are  inserted  on  a  thin  mesothoracic  membrane  which  is 
stretched  over  the  thoracic  ganglia.  This  membrane  is  veiy 
distinct  in  Lestes  and  the  insertion  seems  to  be  directly  over  the 
last  ganglion.  Passing  backward  and  outward  the  two  parts  of 
this  muscle  increase  rapidly  in  size,  and  attached  to  the  suture 
between  the  thorax  and  the  first  abdominal  segment  near  the 
margin  of  the  sternum ;  from  this  point  back  to  the  first  segment  a 
broad,  bandUke  "  posterior  portion  "  or  extension  of  these  muscles 
runs  to  insert  upon  the  posterior  suture  beneath  the  Median 
Sternal  Thoracico-Abdominal  Muscle.  In  fact,  these  "posterior 
portions"  ("hintcre  Partien  desselben  muskels")  are  quite  com- 
pletely covered  by  the  muscles  named. 

Tergal  Thoracico-Abdominal  Muscles  are  not  develojied. 
Muscles  Controlling  the  Anal  Appendages,  Rectum,  and  other 

appendages : — 

The  Ventfal  Adductor  Muscles  of  the  Lateral  Appendages 
(plate  XXI,  figure  1,  vad).  These  are  intersegmental,  with  their 
broad  origins  at  the  anterior  suture  of  the  ninth  segment  and  their 
insertions  on  small,  chitinous  processes  from  the  inner  ventral 
bases  of  the  lateral  appendages.  Their  shape  is  that  of  a  narrow 
V.  Just  interior  to  this  pair  lies  another  and  much  more  slender 
pair. 

The  Ventral  Retractor  Muscles  of  the  Anus  (plate  XXI,  figure 
1,  vra)  which  originate  similarly  to  the  above  named  but  unite 
posteriorly  and  insert  upon  the  ventral  wall  of  the  rectum  near 
the  anus. 

A  pair  of  Ventral  Dilator  Muscles  of  the  Rectum  (plate  XXI, 
figure  1,  vdrt)  may  also  be  discovered  as  small  muscles  with 
their  origins  contiguous  with  and  dorsal  to  the  Retractors.  They 
run  directly  back  to  the  rectal  wall  near  the  anus. 

The  Abtluctor  Muscles  of  the  Lateral  Appendages  (plate  XXI, 
figure  1,  ala)  lie  in  the  latero-ventral  regions  of  the  tenth  segment. 
They  are  \'-shaped. 
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The  Adductor  Muscles  of  the  Dorsal  Appendage  lie  latero-dor- 
sally,  and  consist  of  a  broad,  V-shaped  pair,  also  in  the  tenth  seg- 
ment. They  insert  upon  the  lateral  bases  of  both  the  dorsal  and 
lateral  appendages. 

The  small  Dorsal  Dilators  of  the  Rectum  were  not  clearly  made 
out.  There  seemed  to  be  suggestions  of  a  pair  in  the  tenth  seg- 
ment. 

Dorso- Ventral  and  Oblique  Segmental  Muscles: — • 

The  Dorso-Ventral  Segmental  Muscles  (plate  XXI,  figures  1 
and  4,  dv).  In  Zygopterous  larvae  the  first  nine  segments 
possess  a  pair  each  of  very  thin,  delicate  vertical  muscles  laterally 
placed.  The  origin  of  each  is  upon  a-  dorso-lateral  longitudinal 
line  of  the  tergite,  and  the  insertion  is  along  a  similar  Une  near 
the  edge  of  the  sternite.  The  muscle  is  a  little  shorter  towards  the 
ends  of  the  segment  and  in  some  cases  there  is  a  tendency  to  break 
the  band  up  into  separate  divisions;  this  is,  however,  not  constant. 
It  is  nearl}''  as  wide  as  the  segment  is  long,  and,  of  course,  very 
short.  It  seems  better  developed  in  Hetaerina  and  Calopteryx 
than  in  Lesies. 

The  Dorso-Ventral  Oblique  Segmental  Muscles  (plate  XXI, 
figures  1  and  4,  dvo).  These  are  present  in  the  first  to  the  ninth 
segments.  Each  is  a  narrow  band  running  from  one  end  of  the 
segment  to  the  other,  slanting  ventral  and  caudad.  Its  origin 
is  upon  the  anterior  tergal  suture-fold  a  little  lateral  of  the  mid- 
dorsum,  where  it  is  broadest,  and  its  insertion  is  upon  the  suture- 
fold  at  the  end  of  the  sterno-pleural  suture,  or  partly  beneath  the 
end  cf  the  Primary  Longitudinal  Sternal  Muscles.  It  lies  internal 
to  the  Vertical  Dorso-Ventral  Muscle  but  its  upper  half  is  dorsal 
to  the  Primary  Longitudinal  Tergal  Muscle,  the  pressure  of 
which  flattens  it  greatly. 

No  traces  of  Transverse  Muscles  or  Diaphragms  were  dis- 
covered. 

II.  Anisoptera.     Aeshninae 

On  account  of  their  large  size  and  the  ease  with  which  they  can 

be  obtained  the  larvae  of  Aeschna  grandis  have  served  as  material 

for  most  European  work  on  Odonate  physiology  and  anatomy 

during  the  past  half  century  or  more.     Dufour's  paper  of  1852 
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is  a  good  example  of  the  earlier  investigations  of  this  Aeshnid, 
while  such  work  as  Matula's  in  1911  and  Wallengren's  in  1914 
offer  the  best  basis  for  further  work.  None  of  these  papers  treat 
of  the  complete  anatomy  or  physiology  of  this  species:  Dufour 
considers  the  nervous,  respiratory,  circulatory,  and  digestive 
systems;  Amans  (1881)  the  digestive  and  respiratory  systems; 
Viallanes  (1884)  gives  a  brief  laboratory  synopsis  of  the  external 
features,  the  mouth  parts,  alimentary  canal,  main  tracheal  trunks, 
and  the  nerve  chain;  Matula  and  Wallengren  are  interested  in 
the  nervous  system  and  the  respiratory  movements  and  so  touch 
upon  the  muscles  and  the  skeleton. 

The  following  results  were  obtained  from  the  dissection  of  Anax 
Junius.  Specimens  of  all  sizes  were  available  in  numbers.  A  few 
were  collected  in  the  act  of  moulting  and  furnished  very  trans- 
parent material.  Part  of  the  dissection  was  carried  out  in  70 
per  cent  alcohol  without  staining,  much  more  after  staining,  and 
some  study  was  made  of  parts  mounted  in  balsam.  Constant 
dissection  is,  however,  the  method  to  be  advised,  especially  upon 
the  sternal  and  tergal  muscles. 

The  Alimentary  Canal 
(Plate  XXII,  figures  5  and  6,  al.) 

Compared  with  the  digestive  tract  of  the  Zygoptera  that  of  the 
Anisoptera  is  more  complicated.  The  addition  of  respiration  to 
the  functions  of  the  rectum  is  partly  responsible  for  this.  The 
three  general  divisions  arc  much  the  same — fore  gut,  mid  gut,  and 
hind  gut— but  some  of  the  regions  are  more  specialized  in  their 
activities. 

The  Oesophagus  runs  back  through  the  head,  turns  dorsad  for  a 
very  short  distance  after  passing  the  occipital  foramen,  turns 
again  toward  the  axis  of  the  thorax  and  rapidly  enlarges  as  it 
traverses  the  prothorax,  mesothorax  and  about  half  of  the  meta- 
thorax.  Here  it  turns  ventrad  and  constricts  slightly,  but  im- 
mediately expands  again  to  form  the  large  oval  crop  which  oc- 
cupies the  first  two  segments  of  the  abdomen.  The  walls  of  both 
these  divisions  are  marked  b}'  longitudinal  wrinkles.  The  ac- 
companjang  figures  were  drawn  from  a  quite  f ully^rown  moulting 
larva,  the  digestive  tract  of  which  was  distended  with  air. 

The  Gizzard  lies  normally  in  the  anterior  part  of  the  third 
segment,  where  the  ventriculus  is  moderately  invaginated  by  it. 

TRANS.    AM.   ENT.    SOC,   XLIV. 


402    MORPHOLOGY  OF  THE  ABDOMEN  IN  THE  ODONATA 

There  is  no  marked  constriction  between  crop  and  gizzard.  The 
armature  of  the  gizzard  consists  of  four  heavy  triangular  proces- 
ses or  tubercles,  each  with  small  teeth.   , 

The  Ventriculus  or  Midgut  occupies  most  of  the  third,  all  of 
the  fourth,  and  the  anterior  two  thirds  of  the  fifth  segment.  It  is 
usually  three-lobed,  above  the  portion  into  which  the  gizzard 
projects  being  of  the  greatest  diameter,  the  middle  one  about 
twice  as  wide  as  lon^,  and  the  posterior  part  oval  and  tapering- 
down  to  meet  the  Small  Intestine.  It  is  supported  behind  by  a 
muscular  diaphragm. 

The  Small  Intestine  thus  begins  near  the  union  of  the  fifth  and 
sixth  segments,  where  it  lies  just  dorsal  to  the  nerve  cord,  runs 
a  short  distance  caudad,  turns  directly  dorsad,  expands  dorsally 
to  form  the  Pre-rectal  Ampulla  ("Ampoule  Prerectale"  of  Sa- 
dones),  narrows  abruptly  again  and  enters  the  rectum  above  the 
median  axis  of  the  abdomen.  The  anterior  half  of  the  small  in- 
testine is  comparatively  small  in  diameter;  the  posterior  part  or 
ampulla  is  a  large,  thin  sac  forced  well  to  the  dorsal  region  by  the 
pressure  of  the  adjacent  parts.  It  is  trilobed  when  viewed  from 
above. 

The  Rectum  fills  segments  six  to  ten  and  consists  of  two  por- 
tions: the  Branchial  Basket  and  the  Vestibule.  The  former  is 
so  large  as  not  only  to  crowd  out  the  other  organs  from  the  sixth 
to  the  ninth  segments  but  also  to  make  this  the  thickest  part  of 
the  abdomen.  It  tapers  gradually  from  the  beginning  of  the 
eighth  to  the  middle  of  the  tenth  segment.  The  structure  and 
functions  of  this  organ  are  fully  discussed  by  Tillyard  (1917). 
The  Vestibule  is  a  short,  cylindrical  rectal  chamber  leading  to  the 
anus.  Its  walls  are  supplied  with  tracheae,  and  to  them  the 
dorsal  and  ventral  dilator  muscles  of  the  rectum  attach. 

Numerous  Malpighian  Tubules  open  into  the  alimentary  canal 
as  usual  at  the  hind  end  of  the  ventriculus. 

The  Reproductive  System 
(Plate  II,  figure  6) 

Male: — The  Testes  are  well  developed,  irregularly  cylindrical 
in  shape,  and  lie  lateral  to  and  below  the  Dorsal  Tracheal  Trunks. 
Their  position  -vfill  be  made  clear  by  reference  to  plate  XXII, 
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figure  6.  In  full  grown  larvae  they  extend  from  the  middle  of  the 
fifth  to  near  the  hind  end  of  the  eighth  segment.  In  dorsal  view 
they  adhere  to  the  side  of  the  tracheal  trunks  until  close  upon  the 
branchial  basket,  when  they  abruptly  turn  aside  and  ventrad  a 
short  distance,  then  turn  dorsad  again  and  run  parallel  to  the 
trunks  and  for  a  half  segment  beyond  their  tips.  The  Vasa 
Deferentia  are  small  tubes  of  uniform  diameter  which  continue 
into  the  ninth  segment,  run  beneath  the  anterior  end  of  the  Ad- 
ductor Muscles  of  the  Lateral  Appendages,  approach  the  median 
line  and  turn  a  little  forward  to  unite  with  the  sides  of  the  Sperm 
Sac.  The  latter  is  of  perfect  cordate  shape,  and  smaller  than  the 
eighth  ganglion.  It  lies  in  the  triangular  space  between  the 
sternal  muscles  in  the  anterior  part  of  the  ninth  segment. 

Female: — The  Ovaries  seem  less  developed  than  the  testes  in 
larvae  of  the  same  size.  They  are  flattened,  cord-hke  bodies 
similar  to  those  of  Lestes  Ijdng  between  and  ventral  to  the  dorsal 
trunks,  which  they  follow  very  closely  from  the  first  segment  to 
the  fifth.  In  the  region  of  the  posterior  lobe  of  the  ventriculus 
they  narrow  down  to  the  size  of  the  oviducts  and  run  on  back- 
ward and  downward  about  the  alimentary  canal.  They  pass 
beneath  the  sternal  muscles  of  segment  seven  about  the  middle, 
converge  and  pass  over  the  suture  into  segment  eight,  run  beneath 
the  sides  of  the  eighth  ganglion,  unite  with  each  other  for  a  short 
distance  and  connect  with  the  Sperm  Receptacle  or  Bursa  Copula- 
trix.  This  is  very  small  and  undeveloped.  No  Accessory  Sacs 
were  discovered. 

The  Nervous  System 
(Plate  XXIII,  figures  8,  9,  and  10) 

The  nerve  chain  of  A  rax  and  Aeshna  does  not  differ  materially 
from  that  of  Lestes.  The  first  ganglion  lies  against  that  of  the 
metathorax  in  the  same  way;  the  other  seven,  however,  are  placed 
at  the  middle  of  each  segment.  The  last  one  is  as  usual  aT^out 
twice  the  size  of  the  others.  The  connectives  are  closely  ap- 
proximated forming  a  cord  with  nothing  but  a  median  line  to 
show  its  paired  nature;  the  connectives  between  the  last  two 
ganglia  are  separated  by  a  space  less  than  the  width  of  one  of  the 
connectives.  There  is  also  a  slight  separation  of  those  between 
the  ganglia  of  the  mesothorax  and  the  metathorax. 

TRANS.    AM.    ENT.    SOC,    XLIV. 


404    MORPHOLOGY  OF  THE  ABDOMEN  IN  THE  ODONATA 

The  Muscular  System 
(Plate  XXIII,  figures  8  to  12) 

As  stated  above,  the  papers  of  Matula  (1911)  and  of  Wallengren 
(1914)  are  the  only  ones  that  are  concerned  with  the  muscles  of 
the  abdomen  of  the  Anisopterous  larva.  The  former  of  these  is 
very  superficial  from  the  side  of  anatomy,  as  only  the  larger  Sets 
of  muscles  are  figured  or  described.  Wallengren  has  not  limited 
himself  to  the  respiratory  muscles,  but  has  undertaken  to  dis- 
cover and  systematically  describe  all  the  abdominal  muscles  of 
the  larva  of  Aeschna  grandis.  His  figures  are  excellent.  His 
nomenclature,  derived  from  earlier  workers  on  insect  muscles, 
is  largely  followed  in  the  present  paper;  the  Latin  form  is  not 
used,  however. 

The  Aeshnid  larva  is  the  most  complex  of  those  of  the  various 
subfamilies:  especially  is  this  true  of  the  muscles.  Onl}^  such 
details  as  were  not  described  in  the  previous  section  on  Lestes  will 
be  given  here. 

Segmental  Muscles  of  the  Stern^im: — 

The  Primary  Longitudinal  Sternal  IVIuscles  (plate  XXIII, 
figure  8,  pis.)  are  found  in  segments  two  to  eight  inclusive.  They 
differ  from  those  of  the  Zygoptera  in  diverging  caudad  and  in- 
creasing in  size  toward  the  posterior  segments.  In  segments 
four  to  seven  inclusive  a  longitudinal  division  has  occurred  giving 
rise  to  the  following  pair: 

The  Lateral  Primary  Longitudinal  Sterno-pleural  Muscles 
(plate  XXIII,  figure  8,  Ipsp).  These  have  their  origin  on  the 
posterior  side  of  the  anterior  suture-fold  lateral  to  the  origin  of 
the  primary  Longitudinal  Sternal  Muscles  in  each  segment. 
They  run  caudad  and  laterally  over  the  posterior  suture  narrow- 
ing as  they  go,  and  insert  upon  the  inner  anterior  portion  of  the 
pleurite  (epimerite).  Wallengren  considers  these  two  muscles 
but  two  portions  of  the  same  muscle — the  Primary  Longitudinal 
Sternal — a  median  and  a  lateral.  However,  as  they  do  not  have 
the  same  insertion  and  as  their  origins  are  not  at  the  same  point 
but  side  by  side,  it  would  seem  clear  that  they  are  two  different 
muscles  at  present,  whatever  may  have  been  their  origin. 
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The  Secondary  Longitudinal  Sternal  Muscles  (plate  XXIII, 
figure  8,  sis).  These  thinner,  band-Hke  muscles  are  nearly  par- 
allel to  the  median  line  and  are  covered  by  the  Primary  set.  In 
segments  two,  three,  and  four  a  small  anterior-lateral  corner  of 
one  of  the  muscles  is  not  covered  over.  It  is  not  clear  how  many 
portions  or  divisions  exist;  in  most  segments  there  seem  to  be 
two,  but  in  other  segments  or  in  other  specimens  four  divisions 
appear  to  l)c  present.  They  are  always  of  uniform  width  through- 
out. Wallengren  shows  two  pairs  of  these  to  vnch  segment, 
slightly  divergent  posteriorly,  in  Aeschna  grandis. 

The  Tertiary  Longitudinal  Sternal  Muscles  (plate  XXIII, 
figure  8,  tls).  These  are  short,  wide,  and  thin  muscles  l>ang 
partly  beneath  the  secondaries,  and  concealed  by  the  overlying 
muscles  except  at  the  inner  mesal  posterior  corner.  They  have 
their  origin  upon  the  face  of  the  sternitc  just  posterior  to  the 
level  of  the  nerve  ganglion  and  slightly  interior  to  the  margin  of 
the  Primary  Longitudinal  Sternals.  From  these  points  they 
converge  caudad  and  insert  upon  the  suture-fold.  They  are 
here  separated  by  a  distance  equal  to  the  width  of  one  of  the 
muscles.     They  are  especially  modified  in  the  female. 

The  Internal  Tertiary  Longitudinal  Sternal  Muscles  (plate 
XXIII,  figure  8,  itls).  These  are  not  represented  in  Aeshna 
according  to  Wallengren  or  Matula.  They  are  very  slender, 
cjdindrical  muscles  lying  parallel  and  median  to  the  last  named; 
they  are  stoutest  in  the  anterior  segments.  As  they  originate  a 
very  little  farther  forward  than  the  Tertiary  Longitudinal  Mus- 
cles they  are  the  longer  of  the  two.  They  insert  ver}^  close  to- 
gether beneath  the  nerve  cord.  In  the  seventh  segment  of  the 
female  they  appear  to  associate  with  the  oviducts  and  become 
intersegmental;  this  is  not  perfectly  clear,  however. 

The  Quaternary  Longitudinal  Sternal  Muscles  (plate  XXIII, 
figure  8,  qls)  are  similar  to  the  Tertiary  Muscles  but  are  smaller 
and  weaker,  and  located  near  the  lateral  edges  of  the  sternum. 
They  are  concealed  by  the  Secondary  Sternals. 

Segmental  Muscles  of  the  Tergum: — 

The  Primary  Longitudinal  Tergal  Muscles  (plate  XXIII, 
figure  11,  pit)  correspond  to  the  sternals  of  the  same  name  and 
lie  in  similar  positions,  but  none  of  them  arc  di\aded  as  in  the 
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case  of  the  sternals  of  segments  four,  five,  six,  and  seven.  They 
are  much  narrower  at  the  anterior  end.  They  are  the  most 
ventral  of  the  tergal  muscles. 

The  '  econdary  Longitudinal  Tergal  Muscles  (plate  XXIII, 
figure  11,  sit)  are  very  similar  to  the  Primary  Tergals,  but  lie 
dorsal  to  them  and  slant  in  the  opposite  direction  (converging  a 
trifle  caudad).  They  seem  frequently  to  be  made  up  of  four 
divisions  or  bands,  and  are  thinner  than  the  primaries. 

The  Tertiarj^  Longitudinal  Tergal  Muscles  (plate  XXIII, 
figure  11,  tit)  are  the  analogs  of  the  Tertiary  Sternals.  They  are 
dorsal  to  the  Secondaries  and  converge  caudad  to  their  insertions 
upon  the  suture-fold.  Their  origins  are,  as  are  those  of  the 
remainder  of  the  Tergal  Muscles,  upon  the  face  of  the  tergite. 
They  are  wide  and  short  in  the  anterior  and  become  longer  and 
more  slender  in  the  posterior  segments. 

The  Quarternary  Longitudinal  Tergal  Muscles  (plate  XXIII, 
figure  11,  qlt)  correspond  to  the  Internal  Tertiary  Sternals.  They 
are  dorsal  to  the  Tertiary  Tergals  and  in  the  first,  second,  and 
eighth  segments  lie  vertically  over  the  medial  portions  of  these, 
but  in  segment  seven  they  are  entirely  internal  to  the  latter. 
They  are  shorter  than  the  tertiaries. 

The  Quinar}^  Longitudinal  Tergal  Muscles  (plate  XXIII, 
figure  11,  qnlt)  are  very  similar  to  the  Quaternary  but  are  scarcely 
more  than  half  as  thick.  They  are .  dorso-lateral  in  position, 
and  have  their  origins  just  dorsal  to  those  of  the  Dorso-ventral 
Segmental  Muscles  and  above  the  lateral  margin  of  the  Primary 
Secondary  Tergals. 

The  Sextic  Longitudinal  Tergal  Muscles  (plate  XXIII,  figure 
11,  sxlt)  He  above  the  Secondary  Tergals  somewhat  nearer  the 
mid-dorsum  than  the  Quinary  Muscles.  They  are  comparable 
to  the  Quarternary  Muscles  in  size,  origin  and  insertion,  but  are 
largest  in  the  first  segment  and  decrease  to  the  ninth.  In  the 
latter  they  each  insert  upon  a  sharp,  horn-shaped,  chitinous  ]  oint 
which  projects  forward  from  the  anterior  end  of  the  tenth  segment. 
These  muscles  are  very  clear  in  A7iax  but  are  not  shown  by  Wal- 
lengren  in  Aeshjia. 

Thoracico- Abdominal  Muscles : — 

The  same  sets  of  muscles  occur  here  that  were  noted  in  Lestes, 
their  positions  and  attachments  being  very  similar.     They  are 
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the  Ventral  and  the  Lateral  Sternal  Thoracico-Abdominal  Mus- 
cles (plate  XXIII,  figure  8,  vsta,  Ista,  Istah.).  They  seem  also  to 
coincide  with  those  of  Aeshna  as  described  by  Wallengren.  Mus- 
cles Controlling  the  Anal  Appendages  and  the  Rectum  are  also 
so  nearly  like  those  of  Ledes  and  Aeshna  as  to  need  no  description. 

Dorso-ventral  and  Oblique  jNluscIes: — 

The  Dorso-ventral  Segmental  Muscles  (plate  XXIII,  figures 
8,  9,  10,  and  11)  are  very  strongly  developed  as  compared  with 
the  Zygoptera,  and  are  different  as  to  their  insertion.  The}'  are 
found  in  all  segments  from  the  first  to  the  ninth,  and  are  strongest 
in  the  sixth  and  seventh.  In  segments  one,  two,  three,  and  four 
they  seem  to  be  single,  thick  and  somewhat  flattened;  from  the 
fifth  to  the  ninth  they  consist  of  three  muscles — a  large  fore  one, 
a  smaller  hind  one,  and  a  middle  and  slightly  internal  one,  which 
is  very  nmch  the  weakest.  They  run  vertically  parallel  with  one 
another  except  the  central  one  which  is  a  trifle  oblique.  The 
insertion  of  the  group  occupies  the  greater  part  of  the  pleurite 
(epimerite)  in  all  but  segments  one  and  nine  where  it  is  upon  the 
sternum.  The  origin  covers  a  broad  lateral  line  on  the  tergum, 
the  central  division  being  a  little  higher  up  than  the  other  two. 
The  condition  is  the  same  in  Aeshna. 

The  Dorso-ventral  Oblique  Intersegmental  Muscles  of  the 
Aeshnidae  (plate  XXIII,  figures  8,  9,  10,  and  11,  dvo)  take  the 
place  of  the  similar,  but  segmental,  muscles  of  the  Zygoptera. 
They  are  present  in  all  segments  but  the  tenth,  and  run  from  the 
anterior-lateral  corner  of  the  pleurite  and  the  suture-fold  of  one 
segment  to  a  point  on  the  anterior  suture-fold  of  the  next  seg- 
ment receding,  just  beneath  the  lateral  corner  of  the  Secon- 
dary Longitudinal  Tergal  Muscle.  They  are  broadest  and  flat- 
tened at  the  u  per  ends  and  nearly  cylindrical  at  the  lower  ends, 
and  are  powerful  muscles.  They  pass  interior  to  the  Dorso- 
ventral  Segmental  Muscles. 

Transverse  Muscles: — 

These  seem  very  similar  in  Anax  and  Aeshna. 

The  Subintestinal  Transverse  Muscle  (plate  XXIII,  figure  8, 
str;  plate  XXII,  figure  6,  str)  is  a  heavy,  spindle-shaped,  though 
slightly  flattened  muscle,  the  ends  of  which  attach  to  the  pleurites 
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of  the  sixth  segment  on  either  side  at  their  extreme  anterior- 
lateral  points  (on  the  suture) .  It  lies  between  the  fore  end  of  the 
branchial  basket  and  the  vertically  directed  short  intestine, 
below  the  pre-rectal  ampulla  and  above  a  mass  of  Malpighian 
Tubules.  When  relaxed  it  bows  forward  to  near  the  middle  of 
the  fifth  segment.  Matula  figures  it  in  the  fifth  segment  but 
Wallengren  places  it  in  the  sixth,  as  it  is,  also,  in  Anax.  It  is 
about  8  mm.  long  and  1.3  mm.  wide. 

The  Muscular  Diaphragm  (or  Supraintestinal  Muscle  of  Ma- 
tula) (plate  XXII,  figure  6,  di)  has  been  shown  by  Wallengren 
to  be  a  true  diaphragm  possessing  a  dorsal  and  a  ventral  portion. 
It  is  attached  to  the  lateral  regions  of  the  tergum  of  the  extreme 
anterior  end  of  the  fifth  segment.  Its  ventral  portion  is  similar 
to  but  weaker  than  the  Subintestinal  Muscle;  its  dorsal  portion 
is  a  broad  and  very  thin  muscular  sheath  which  would  stand 
vertically  were  it  not  for  the  large  lobe  of  the  ventriculus  which 
passes  beneath  it  and  throws  it  into  an  obUque  plane.  It  can  be 
distinctly  seen  in  a  dissection  from  the  dorsal  side,  binding  down 
the  mid  gut.  Its  attachment  does  not  run  more  than  two  thirds 
of  the  distance  to  the  mid-dorsum  on  either  side.  Thus  the  dorsal 
tracheal  trunks  are  not  affected  by  it. 

III.  Anisoptera.     Libellulinae 

Very  little  work  has  been  done  on  the  Libellulidae.  Sadones 
in  1896  gave  a  fairly  complete  account  of  the  digestive  tract, 
and  something  on  the  respiratory  system  of  Libellula  depressa. 
His  results  on  the  alimentary  canal  have  been  used  as  a  basis  for 
most  of  the  subsequent  investigation  of  this  phase  of  the  organi- 
zation of  the  Anisoptera.  In  1905  Scott  pubHshed  an  account 
of  the  distribution  of  the  tracheae  in  Plathemis  lydia  and  included 
a  little  work  on  the  digestive  system. 

The  present  work  was  done  mainly  upon  Tramea  Carolina,  with 
occasional  comparisons  with  LiheUula,  Plathemis,  and  Sjjmpe- 
trum.  The  Tramea  larvae  are  the  most  transparent  known  to 
the  writer,  and  many  structures  may  be  examined  through  the 
body  walls  without  dissection..  The  tracheae  can  be  traced 
everywhere  with  remarkable  sharpness. 

The  following  account  makes  no  attempt  at  complete  descrip- 
tion; only  such  points  as  are  peculiar  to  the  species  studied  will 
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be  dwelt  upon.     Tramea  is  to  be  understood  in  the  absence  of 
other  mention. 

The  AUmentary  Canal 
(Plate  XXIV,  figure  14) 

As  Libellulid  larvae  are  short  and  stout,  this  is  also  a  marked 
characteristic  of  the  alimentary  canal :  its  chambers  tend  towards 
being  pear-shaped  and  are  spacious. 

The  Oesophagus  always  has  a  sharp,  dou})le  or  S-shaped  bend 
in  the  hind  part  of  the  head  and  the  prothorax  after  which  it 
dilates  gradually  into  the  crop.  This  in  turn  constricts  near  the 
center  of  the  synthorax  and  is  followed  by  a  characteristically 
oval  gizzard  possessing  an  armature  of  two  pairs  of  plates,  or 
ridges,  canying  very  large,  sharp,  recurved  teeth,  two  large  or 
five  or  six  smaller  ones.  The  gizzard  of,  Sympetrum  is  not  set 
off  from  the  crop  by  a  constriction  as  in  Tramea,  Lihellula  and 
Platherms. 

The  position  of  the  gizzard  has  been  found  to  vary  greatly  in 
different  specimens.  Whether  this  was  due  to  normal  position 
or  to  displacement  in  dissection  could  not  be  fully  determined. 
The  usual  position  in  Tramea  seemed  to  be  in  the  first  and  second 
segments  of  the  abdomen;  however,  younger  larvae  often  had  it 
in  the  central  portion  of  the  synthorax.  Specimens  cut  into 
right  and  left  halves  with  the  scissors  seemed  also  to  vary;  those 
cut  towards  the  head  having  the  gizzard  crowded  into  the  thorax 
and  those  cut  toward  the  abdomen  with  it  as  far  caudad  as  the 
third  or  even  the  fourth  segment.  The  presence  of  the  trans- 
verse muscles  near  the  middle  of  the  abdomen  seemed  to  allow 
of  no  shifting  of  the  hind  gut.  In  specimens  with  the  dorsum 
removed  there  was  wide  variation.  These  statements  apply  to 
all  the  species  studied. 

It  is  very  probable  that  shifting  occurs  normally  when  the 
chambers  of  the  oesophagus,  crop,  and  ventriculus  are  succes- 
sively filled  and  emptied.  The  muscular  diaphragm  (see  page 
408)  is  also  an  exceedingly  thin  and  elastic  band  which  can 
easily  be  pressed  backward  by  the  pressure  of  incoming  food, 
but  which  can  just  as  readily  push  the  gizzard  forward  by  its 
contraction  and  consequent  flattening.  In  Tramea  this  dia- 
phragm, it  will  be  noted,  is  attached  to  the  anterior  end  of  the 
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fourth  segment,  two  segments  in  front  of  the  strong  subintestinal 
muscle.  It  is  therefore  free  to  move  the  ventriculus  and  gizzard 
through  this  distance  at  least.  When  the  muscle  is  relaxed  and 
the  ventriculus  is  as  far  caudad  as  possible  the  posterior  end  of  the 
gizzard  is  on  the  line  between  the  second  and  third  segments; 
and  as  the  ventriculus  is  large,  the  gizzard  is  pushed  into  the 
thorax  when  the  diaphragm  contracts. 

The  gizzard  projects  but  a  short  way  into  the  much  larger 
ventriculus.  This  is  always  pear-shaped  and  with  the  large 
end  forward.  It  reaches  well  into  the  fifth  segment  where  it 
enters  the  Short  Intestine  after  receixdng  a  whorl  of  short  Mal- 
pighian  tubules. 

The  Small  Intestine  passes  into  the  sixth  segment,  doubles 
back  upon  itself  and  passes  dorsally  to  join  the  branchial  basket. 
Its  dorsal  part  expands  to  form  the  pr^-rectal  ampulla  as  usual. 

There  is  nothing  peculiar  about  the  branchial  1  asket  and  the 
vestibule  except  the  large  size  of  the  former. 

The  Reproductive  System 
This  system  has  not  been  as  carefully  worked  out  in  the  larvae 
of  the  Libellulinae  as  in  the  case  of  Anax.  The  positions  and 
stages  of  development  of  the  gonads  in  full  grown  larvae  seem 
to  be  about  the  same.  The  sperm  receptacle  of  the  female  is 
usually  oval,  large  enough  to  lift  and  crowd  forward  the  nerve 
ganglion,  and  in  Tramea  it  was  seen  to  have  two  small  recurved 
accessary  sacs  toward  its  posterior  end.  The  oviducts  follow  the 
usual  path  beneath  the  sternal  muscles.  There  is  nothing  of 
special  note  regarding  the  male  reproductive  system. 

The  Nervous  Sj'stem 
(Plate  XXIV,  figure  13) 
Due  to  the  stoutness  of  the  body  in  all  of  these  forms  the  ganglia 
are  closer  together  than  in  the  Aeshnids,  and  the  connectives  lie 
well  apart.  The  relative  sizes  of  the  gangha  have  not  changed 
appreciably.  The  eighth  in  the  female  is  always  saddled  upon 
the  enlarging  sperm  receptacle. 

The  Muscular  System 
(Plate  XXIV,  figures  13,  14,  15,  and  16) 
The  organization  of  the  muscles  is  in  certain  respects  inter- 
mediate between  that  of  the  Aeshnidae  and  the  Zygoptera.     The 
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longitudinal  muscles  of  both  sternum  and  terguin  resemble  Lestes; 
the  dorso-ventral  muscles  are  more  like  those  of  Anax  and  Aeshna. 
The  appendages  are  controlled  by  a  similar  mechanism  in  all 
groups. 

Segmental  Muscles  of  the  Sternum:  (Plate  XXIV,  figures  13 
and  15) — 

The  Primary  Longitudinal  ternal  Mus:les  replace  both  the 
Primary  and  Secondary  sets  of  Anax  and  Aeshna.  In  this  respect 
they  are  like  those  of  Lestes,  but  in  position  they  diverge  slightly 
caudad  as  in  Anax.  Each  muscle  is  wider  than  long  and  forms 
an  undivided  sheet.  The  larvae  of  Libellula,  Plathemis,  and 
Sympetnmi  are  similar  in  respect  to  these  muscles. 

The  Secondary  Longitudinal  Sternal  Muscles  are  absent. 

The  Tertiary  Longitudinal  Sternal  Muscles  (plate  XXI V^,  fig- 
ure 13,  tis.)  lie  in  the  usual  position  with  their  ends  just  showing 
along  the  sides  of  the  median  space  occupied  by  the  nerve  cord. 

There  are  no  Internal  Tcrtiaries. 

Segmental  Muscles  of  the  Tergum:  (Plate  XXIV,  figures  15 
and  16)— 

The  Primary  Longitudinal  Tergal  Muscles  (plate  XXIV,  figures 
15  and  16,  pit)  are  even  wider  than  the  corresponding  sternals, 
and  seem  to  have  the  same  structure,  i.e.,  each  is  a  broad  thick 
band. 

There  are  no  Secondary  Longitudinal  Tergals. 

The  Tertiary  Longitudinal  Tergal  Muscles  (plate  XXIV,  fig- 
ure 16,  tit.)  ai-e  well  developed,  increasing  in  size  from  the  anterior 
to  the  posterioi'  segments  but  never  being  more  than  half  the 
length  of  their  respective  segments. 

The  Quaternary  Longitudinal  Tergal  Muscles  are  absent. 

The  Quinary  Longitudinal  Tergal  Muscles  (plate  XXIV,  figure 
16,  qlt.)  are  short  and  l)i()a(l.  They  are  on  the  lateral  regions  of 
the  tergum  and  arc  thus  not  covered  by  the  Primaries. 

Thoracico-abdominal  Muscles:     (Plate  XXIV,  figure  13) — 
Both  sets  of  these  muscles  are  clearly  shown  in  the  figures. 
They  are  like  the  rest  of  the  longitutlinal  muscles  in  being 

single  plates. 
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Muscles  Controlling  the  Anal  Appendages  and  the  Rectum: — 

These  are  present  and  differ  in  no  essential  respect  from  those 
already  described. 

Dorso-ventral,    and    Oblique    Intersegmental    Muscles:     (Plate 
XXIV,  figures  13  and  15— 
The  Dorso-ventral  Segmental  Muscles  are  of  two  very  distinct 
types : 

(1)  The  Tergo-pleural  Muscles  (plate  XXIV,  figures  13,  15, 
and  16)  which  are  vertical,  heavy,  cylindrical  muscles  located  in 
the  anterior  half  of  each  segment.  They  do  not  attach  to  the 
sternum.  Through  the  central  segments  they  are  made  up  of  a 
number  (3  to  5)  fascicles,  but  near  the  thorax  they  dwindle  to  one 
fascicle  each.  The  origin  of  each  muscle  is  broad  and  is  spread 
over  the  tergite  dorsal  to  the  lateral  margin  of  the  Primary 
Longitudinal  Tergal  Muscle,  i.e.,  it  is  between  the  tergite  and 
the  muscle  named.  As  it  runs  directly  ventrad  it  becomes 
cylindrical.  Its  insertion  covei's  most  of  the  anterior  end  of  the 
pleurite. 

(2)  The  Tergo-sternal  IMuscles  (plate  XXIV,  figure  15,  dvts). 
Each  muscle  has  its  origin  upon  a  broad,  roughly  crescent-shaped 
area  of  the  tergum  in  the  posterior  part  of  each  segment  ventral 
to  the  level  of  origin  of  the  Tergo-pleural  Muscle.  Its  insertion 
is  partly,  or  wholly,  upon  the  lateral  margin  of  the  sternum  near 
its  middle  part.  This  muscle  is  thick,  and  as  it  passes  from 
tergum  to  sternum  it  twists  about  its  axis  as  it  bends  around 
the  Tergo-pleural  Muscle.  If  viewed  in  transverse  section  of  the 
body  the  two  muscles  are  seen  to  cross  like  the  bars  of  the  letter  X. 

The  Dorso-ventral  Obhque  Segmental  Muscles  (plate  XXIV, 
figures  13,  15,  and  16)  arise  in  the  same  region  of  the  tergum 
as  the  tergo-pleurals  but  posterior  to  them.  They  slant  caudad 
and  ventrad  to  the  suture  fold  of  the  succeeding  segment  and 
insert  just  in  front  of  the  Tergo-pleurals,  and  not  far  laterad 
from  the  edge  of  the  Primary  Longitudinal  Sternals. 

The  Transverse  Muscles :     (Plate  XXIV,  figures  14  and  15) — 

The  Subintestinal  Transverse  Muscle  (plate  XXIV,  figures  14 
and  15)  is  very  distinct  and  relatively  stronger  than  in  Anax. 
Its  attachment  is  rather  high  above  tergo-pleural  suture  of  seg- 
ment six  near  its  anterior  end. 
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The  Muscular  Diaphram  (plate  XXIV,  figure  14)  is  like  that 
of  the  Aeshnids  in  form  ])ut  it  is  attached  in  the  extreme  anterior 
end  of  segment  four.  This  places  two  whole  segments  instead 
of  one  between  it  and  the  Subintestinal  Muscle.  As  it  bows 
backward  most  of  this  distance,  its  contraction  and  flattening 
may  be  one  of  the  causes  of  the  gizzard  being  so  often  in  the 
thorax. 

Morphology  of  Odonate  Imagoes 

A  great  deal  of  attention  has  been  paid  to  the  thorax  of  the 
adult  dragonfly,  but  very  few  references  to  abdominal  structure 
can  be  found.  Its  general  structure  is  of  course  included  in  such 
treatises  as  those  of  Calvert  (1893)  and  Tillyard  (1917);  work 
upon  the  abdomen  is  otherwise  scattered  through  special  papers. 
Cuvier  ("Le  Regne  Animal")  as  far  back  as  1834  figures  the 
simpler  internal  structure  of  Aeshna  forcipata  Fab.  Plateau 
(1884)  has  described  briefly  and  figured  the  muscles  of  a  few 
segments  of  Agrion  mnguineimrm  his  study  of  respiratory  move- 
ments. Fenard  in  1896  gave  an  account  of  the  repioductive 
organs  of  Lihellula  depressa  and  reviewed  the  work  of  others  on 
Libellula  and  Aeshna,  and  Marshall  (1914)  reworked  the  anatomy 
and  histology  of  the  digestive  tract  and  reproductive  organs  of 
Libelhda  quadrimaculata. 

The  following  work  upon  representatives  of  the  subfamilies 
Agrioninae,  Pseudostigmatinae,  Aeshninae,  and  Libellulinae  con- 
tains very  little  that  is  new  beyond  the  study  of  many  more  types 
than  have  heretofore  been  used  and  the  resulting  material  for 
comparison  of  variations.  A  dissection  of  the  female  of  so  elong- 
ated a  form  as  Megaloprepus  coerulatus  should  be  of  value  in  a 
discussion  of  the  functions  of  the  abdomen. 

The  dissection  of  the  material  was  carried  out  about  as  with 
the  larvae.  Freshly  killed  specimens  were  used  whenever  the 
seasons  permitted.  At  other  times  material  in  70  per  cent  or 
83  per  cent  alcohol  was  used.  This  greatly  increased  the  diflft- 
culties  which  at  best  accompany  the  dissection  of  such  slender 
forms  as  the  Zygoptera:  many  specimens  are  required  in  such 
cases  to  assure  the  working  out  of  the  systems. 

I.  Zygoptera.     Agrioninae,  Pseudostigmatinae  and  Lestinac 
Calopteryx  maculata  was  here  used  (plate  XXV)  as  the  type 
and  the  other  species  dissected  for  comparison. 
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The  Alimentary  Canal 
(Plate  XXV,  figure  19) 

This  tract  is  almost  perfectly  straight  and  but  little  dilated  in  its 
various  parts.  Throughout  its  abdominal  portion  it  is  surrounded 
by  a  sheath  of  fatty  tissue.  When  this  is  removed  the  following 
parts  can  be  made  out. 

The  Oesophagus  is  a  slender  tube  throughout  the  prothorax  and 
the  greater  part  of  the  mesothorax.  In  the  latter  it  turns  ventrad 
and  expands  into  the  bulbous  portion  of  the  crop.  A  decrease 
occurs  again  in  the  posterior  part  of  the  metathorax  and  through 
the  first  four  segments  of  the  abdomen  the  crop  is  straight  and  of 
uniform  diameter,  about  twice  that  of  the  oesophagus. 

The  Gizzard  is  in  the  first  half  of  the  sixth  segment  of  the  male 
of  Calopteryx  and  the  fifth  in  the  female;  in  the  middle  of  the 
sixth  in  Megaloprepu!^  female.  It  seems  alike  in  all  cases: 
there  is  no  dilation  and  the  invagination  of  the  ventriculus  is 
slight.     Miss  Higgins  (1901)  notes  some  variation. 

The  Ventriculus  is  swollen  moderately  at  the  anterior  end  (seg- 
ment five)  and  then  falls  to  a  uniform  tube  the  size  of  that  in  the 
anterior  abdominal  segments.  The  Malpighian  Tubules  are 
received  in  the  anterior  part  of  the  eighth  segment  in  all  species, 
they  are  neither  numerous  nor  long. 

The  Ileum  is  dilated  to  egg-shape  form,  largest  at  the  fore  end, 
and  possesses  internally  six  longitudinal  and  irregular  folds  or 
ridges.  It  just  passes  the  suture  between  segments  eight  and 
nine. 

Here  another  enlargement,  the  rectum,  begins.  It  continues 
through  segments  nine  and  ten,  and  is  more  oblong  than  the 
ileum  though  about  the  same  size.  In  Megaloprepus  especially 
it  possesses  three  wide,  white  longitud  nal  thickenings  with  thin 
areas  between;  the  rectum  is  also  larger  than  the  ileum.  Near  its 
end  the  rectum  turns  ventrad  to  the  anus,  a  slit-like,  bristlj' 
opening. 

The  Reproductive  System 
(Plate  XXV,  figure  24) 

Male: — The  Testes  of  Calopteryx  extend  from  the  anterior  part 
of  segment  seven  to  the  end  of  eight.     Thej^  lie  dorso-laterally 
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unci  are  pressed  into  triangular  form  by  the  rest  of  the  organs. 
The  vasa  deferentia  begin  near  the  middle  of  the  eighth  segment 
and  run  directly  to  the  region  of  segment  nine  whei'e  they  gradu- 
ally enlarge  and  after  coiling  around  ventrally  enlarge  still  more 
and  connect  with  the  central,  round  sperm  sac.  This  sac  opens 
beneath  by  the  genital  pore. 

Female: — The  Ovaries  in  Caloptenjx  run  from  the  posterior 
metathorax  as  far  as  the  posterior  part  of  the  eighth  segment. 
They  are  attached  to  the  thorax  by  a  broad  and  diffuse  dorsal 
ligament,  and  as  fai-  back  as  segment  six  they  are  close  together. 
In  segment  seven  they  narrow  to  form  the  oviducts  which  pass 
through  most  of  .segment  eight,  turn  ventrad  and  pass  beneath 
the  sides  of  the  seventh  ganglion  (segment  eight)  to  unite  as  the}- 
enter  the  oval  bursa  copulatrix.  Beneath  the  posterior  end  of  the 
bursa  a  short  tube  is  produced:  this  immediately  divides  into  two, 
each  of  which  turns  laterad  and  cephalad  about  the  bursa.  These 
accessory  sacs  are  club-shaped  and  two-thirds  the  length  of  the 
hitter.  Two  or  more  eggs  seem  able  to  pass  down  the  oviduct  at 
the  same  time. 

In  Megaloprepu.s  the  closely  approximated  ovaries  begin  in  the 
posterior  part  of  segment  two  and  increase  immediately  to  full 
width  and  size,  and  run  caudad  to  the  middle  of  segnient  six 
where  they  commence  to  separate  and  lie  lower  and  laterally. 
Only  in  the  posterior  part  of  segment  seven  or  in  segment  eight 
do  they  pass  completely  beneath  the  alimentary  canal.  Thi-ough 
segment  eight  they  lun  parallel  in  the  groove  of  the  narrow  ^'- 
shaped  sternum,  and  unite  only  as  thej^  enter  the  bursa.  The 
latter  is  oval  and  smaller  than  in  CaJopteryx.  It  is  surrounded 
b}^  much  fatty  matter  within  which  are  imbedded  a  number  of 
small  bent  and  coiled  tubes  that  could  not  be  clearly  made  out  in 
the  material  available.  Just  anterior  to  the  bursa  is  a  flat  tongue- 
shaped  body  the  coimections  of  which  could  not  1)0  made  out. 
The  two  accessory  sacs  lie  in  the_tenth  segment  pointing  away 
from  the  l)ursa;  they  are  heaviest  at  the  anterior  end.  The 
eggs  seem  large,  each  ovary  being  liut  two  eggs  wide  dorsally. 
They  pass  through  the  oviducts  singly. 
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The  Nervous  System 
(Plate  XXV,  figures  18  and  23) 

The  nerve  chain  is  normal.  The  ganglia  are  quite  close  to  the 
front  end  of  the  segment  as  a  rule  (between  the  posterior  sternal 
processes),  and  the  connectives  are  slender  and  very  close  together. 
No  marked  variation  was  noted  in  Megaloprepus.  In  all  forms 
the  first  abdominal  ganglion  is  united  with  that  of  the  metathorax; 
the  double  nature  of  this  body  can  usually  be  easily  seen. 
The  Muscular  System 
(Plate  XXV,  figures  17,  20,  21,  and  23) 

The  only  figure  of  the  abdominal  muscles  of  the  Zygopterous 
imago  known  to  the  writer  is  that  of  Plateau  (1884),  which  shows 
one  whole  segment  and  parts  of  two  others  adjacent,  of  the  right 
half  of  the  abdomen.  After  an  attempt  to  dissect  these  very 
slender  forms  his  difficulties  can  be  appreciated.  He  says,  "La 
dissection  des  muscles  abdominaux  des  Odonates  est  assez  difficile 
et  ne  m'a  bien  reussi  que  pour  I'Agrion  sanguineum."  His 
description  is  very  brief. 

The  muscles  of  all  groups  are  fewer,  smaller  and  simpler  in  the 
imagoes  than  in  the  larvae.     Except  in  the  end  segments  the 
tergals  are  the  only  ones  which  are  not  minute. 
Segmental  Muscles  of  the  Sternum:     (Plate  XXV,   figures   17 
and  23)— 

A  single  pair  of  Longitudinal  Sternal  Muscles  is  located  at  the 
hind  end  of  each  segment  except  the  first,  ninth  and  tenth.  In 
Calopteryx  these  decrease  in  length  caudad,  never  being  over  one 
third  of  the  length  of  the  segment  and  usually  much  less.  They 
are  flat  and  thin,  and  are  widest  at  their  origin,  an  area  near 
the  point  where  the  sternum  narrows  to  form  the  sternellum. 
They  insert  upon  the  front  of  the  succeeding  sternite  a  short 
distance  a;: art  and  between  the  anterior  processes.  They  are 
widest  at  the  insertion  in  some  forms.  These  muscles  are  pro- 
portionately larger  and  stronger  in  the  Zygoptera  than  in  the 
Anisoptera.  The  females  have  the  muscles  of  the  second  segment 
normal  but  strong;  the  males  have  them  modified  to  aid  in  the 
movement  of  the  penis. 

Segmental  Muscles  of  the  Tergum:     (Plate  XXV,  figures  17,  20^ 
21,  and  23)— 

As  the  tergum  forms  the  largest  part  of  the  skeleton  of  each 
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segment  and  has  dorsal,  lateral,  and  ventral  aspects,  its  muscles 
are  largest  and  produce  most  of  the  movements. 

The  Superior  Longitudinal  Tergal  Muscles  (figures  as  above) 
are  short  band-like  or  fan-shaped  muscles  in  pairs,  one  member 
on  each  side  of  the  mid-dorsal  line.  In  Caloptenjx  they  are 
slightly  separated;  in  Megaloprepus  they  interlock.  The  origin 
is  upon  the  face  of  the  tergum  near  its  posterior  end,  the  insertion 
upon  the  extreme  anterior  dorsum  of  the  succeeding  segment. 
They  are  wide  enough  to  reach  far  ventrad  on  the  sides  of  the 
tergum,  almost  or  quite  touching  the  Inferior  Longitudinal 
Tergals. 

The  Inferior  Longitudinal  Tergal  Muscles  (plate  XXV,  figures 
17,  21,  and  23)  are  nearly  twice  as  long  as  the  superiors  and  are 
much  thicker.  They  have  a  broad  region  of  origin  over  the  lateral 
and  ventral  portion  of  the  tergite,  becoming  narrower  at  their 
insertion  on  the  anterior  corners  of  the  tergum  of  the  succeeding 
segment  at  the  pleuro-tergal  suture. 

The  Inferior  Longitudinal  Tergo-pleural  Muscles.  In  the 
forms  of  Zygoptera  dissected  these  muscles  are  not  very  distinct 
from  the  last  named.  They  have  the  same  origin  but  a  different 
insertion,  and  are  plainly  separable  in  the  second  segment  of 
female  Zygoptera,  and  in  all  segments  of  the  Aeshninae.  It  is 
probable  that  they  have  arisen  by  the  migration  of  the  point  of 
insertion  away  from  the  tergum  and  toward  the  pleural  region 
nearest  the  sternum ;  this  places  them  beneath  the  anterior  sternal 
process.  It  is  conceivable,  of  course,  that  the  evolution  has  been 
in  the  opposite  direction,  thus  deriving  the  apparently  single 
muscle  of  the  most  of  the  segments  from  the  two.  However,  the 
presence  of  two  muscles  in  the  Aeshninae  would  point  in  the  other 
direction.  They  are  thin  and  weak  and  in  the  Libellulinae  they 
are  not  present. 

Longitudinal  Thoracico- Abdominal  Muscles: — 

The  Submedian  Ventral  Thoracico-Abdominal  Muscles  (plate 
XXV,  figures  17  and  23,  svta;  plate  XXVII,  figures  31  and  30). 
A  pair  of  very  strong  muscle  bands  which  develop  from,  or  replace, 
the  sternals  of  the  first  segment.  They  attach  to  the  abdomen 
on  the  anterior  corners  of  the  sternite  of  the  second  segment  and 
to  the  thorax  by  a  common  tendon,  the  posterior  epimeral  apo- 
<ieme. 
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The  Lateral  Thoracico-Abdominal  Muscles  (plate  XXV, 
figures  17  and  23,  Ita).  These  originate  on  the  furca  of  the  meta- 
thorax  and  insert  on  the  anterior  end  of  the  first  sternite.  Thej^ 
are  heavy  and  widest  at  the  anterior  end. 

The  First  Auxiliary  Sterno-dorsal  Muscles  (plate  XXV,  figures 
17  and  23,  fasd)  are  cylindrical  or  spindle-shaped  bands  which 
originate  on  the  posterior  processes  of  the  metathoracic  furca 
and  insert  upon  the  anterior  end  of  the  first  abdominal  tergite. 

The  Second  Auxiliary  Sterno-dorsal  Muscles  are  thinner  bands. 
They  have  an  origin  similar  to  the  above  mentioned  muscles  but 
insert  upon  the  anterior  part  of  the  second  abdominal  tergite. 

Dorso-ventral  Segmental  Muscles: — 

There  is  but  one  pair  to  each  segment  in  Zygoptera. 
The  Anterior  Dorso-ventral  Muscles  (plate  XXV,  figures  17 
and  23,  adv).     These  very  small  muscles  pass  vertically  from 
their  origin  on  the  lower  edge  of  the  tergum  up  to  the  under  side  of 
the  second  sternal  process. 

The  Tergo-Sternal  Genital  Muscles  (Transverse  Genitals  of 
other  authors)  (plate  XXV,  figure  23,  t?g).  In  Calopteryx  the 
males  possess  two  pairs  of  these  in  the  second  segment ;  one  has 
its  origin  above  and  in  front  of  that  of  the  Inferior  Longitudinal 
Tergal  Muscle  and  its  insertion  upon  the  side  of  the  sternum 
caudad  of  the  origin  of  the  Longitudinal  Sternal.  This  may  be 
the  Inferior  Longitudinal  Tergo-Pleural  with  its  insertion  moved 
to  the  sternum  and  cephalad.  The  other  has  its  origin  just  dorsal 
to  and  in  front  of  the  first,  and  its  insertion  on  the  face  of  the 
sternum  anterior  to  the  origin  of  the  Longitudinal  Sternal.  It  is 
of  uniform  diameter. 

II.  Anisoptera.     Aeshninae 
All  of  the  work  of  this  section  was  done  upon  Anax  Junius  and 
Aeshna  umhrosa.     The  differences  between  the  two  were  very  few 
and  slight:  matters  of  size  or  minute  variation  in  position. 
The  Alimentary  Canal 
(Plate  XXVI,  figure  25) 
After  passing  the  occipital  foramen  the  digestive  tube  expands 
suddenly  several  diameters.     From  the  prothorax  to  the  middle 
or  posterior  part  of  the  metathorax  the  size  of  the  oesophagus  is 
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constant,  and  the  tube  is  bowed  upward.  The  remainder  of  the 
thorax,  the  first  segment  «f  the  abdomen  and  a  part  of  the  second 
segn^ent  are  filled  by  the  large,  oval  crop  which  runs  without  in- 
terruption into  the  gizzard;  this  seems  always  to  be  in  the  second 
segment. 

The  Ventriculus  is  much  distended  at  the  region  of  the  gizzard 
though  not  as  large  as  the  crop.  Throughout  the  third,  fourth, 
and  fifth  and  most  of  the  sixth  segments  the  ventriculus  is  a 
straight  tube  but  one-third  or  one-half  the  size  of  the  oesophagus. 
In  the  posterior  part  of  the  sixth  and  anterior  end  of  the  seventh 
it  enlarges  a  little,  tapering  quite  suddenly  to  the  region  of  the 
entrance  of  the  Malpighian  tubules. 

The  Ileum  contained  in  the  posterior  end  of  the  seventh  segment 
is  usually  small  in  diameter,  but  the  section  occupying  the  whole 
of  the  eighth  segment  is  much  distended  and  possesses  irregularly 
wrinkled  walls.  The  strong  sphincter  muscle  at  its  posterior  end 
brings  it  to  a  point  which  projects,  gizzard-like,  into  the  rectum. 

The  Fectum  is  shorter  and  smaller  than  the  ileum  and  occupies 
the  most  of  the  ninth  and  all  of  the  tenth  segments. 
Reproductive  System 
(Plate  XXVI,  figures  25  and  2G) 

Male  — The  Testes  are  as  usual  long  eylindrical  bodies;  they 
are  here  very  dark  in  color,  smooth  of  surface,  and  lie  quite  straight 
along  the  sides  of  the  body  between  the  anterior  end  of  segment 
five  and  the  anterior  or  middle  part  of  segment  eight. 

The  vasa  deferentia  are  light  in  color,  and  run  nearly  straight 
caudad  to  the  beginning  of  segment  nine,  tapering  off  a  little.  As 
they  enter  segment  nine  they  begin  enlarging  again,  and  continue 
doing  so  until  they  join  the  sperm  sac.  Viewed  from  the  side  the 
form  is  often  that  of  a  reversed  S.  There  is,  howevci-,  consider- 
able variation  in  the  exact  form. 

The  Sperm  Sac  is  placed  in  the  extreme  anterior  end  of  segment 
nine  and  is  cordate  in  shape  in  dorsal  \iew.  It  opens  directly  by 
the  genital  pore  near  the  middle  of  the  segment. 

Female:  (Also  plate  XXVII,  figure  32.)  In  tlie  ovipositing 
female  the  Ovaries  are  very  large,  falling  all  available  space  in  the 
dorsal  and  lateral  regions.  Ihey  are  attached  to  the  posterior 
part  of  the  thorax  and  immediately  enlarge  to  fill  the  swollen 
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anterior  segments  of  the  abdomen.     Beyond  which  they  rapidly 
narrow  and  finally  in  the  seventh  segment  blend  into  the  oviducts. 

The  Oviducts  are  thus  very  short  and  quite  wide,  carrying 
several  eggs  (two  or  three)  side  by  side.  They  meet  on  the  under 
side  of  the  bursa  copulatrix.  At  the  hind  end  of  segment  seven 
they  pass  beneath  the  diapliragm  covering  the  neural  sinus. 

The  Bursa  Copulatrix  varies  in  size  depending  upon  its  con- 
tents. It  is  oval  or  round,  and  is  covered  anteriorly  by  the  last 
ganglion.  Attached  at  its  lower  anterior  part  is  a  pair  of  finger- 
like accessory  sacs  which  extend  caudad  about  its  sides.  A 
ventral  posterior  extension  of  the  bursa,  a  vagina,  connects  with 
the  genital  .pore  at  the  apex  of  the  eighth  segment. 

In  a  small  cup-like  depression  in  the  sternum  of  the  ninth  seg- 
ment lie  two  elongated  glandular  or  sac-like  bodies.  Their  con- 
nections could  not  be  made  out  clearly. 

These  descriptions  were  made  from  specimens  taken  during  the 
period  of  active  copulation  in  earlj^  April. 
Nervous  System 
(Plate  XXVI,  figure  25,  nc.) 

In  the  Anisoptera  there  is  always  a  neural  or  sub-intestinal 
sinus  formed  in  the  concavity  of  the  sternum  by  its  being  covered 
over  by  a  sheet  of  membrane  stretched  between  the  tips  of  the 
sternal  processes  and  along  the  pleural  fold  at  the  sides  of  the 
sternum.  After  the  removal  of  the  aUmentary  canal  this  mem- 
brane must  be  lifted  away  bit  bj^  bit  before  the  nerve  chain  is 
bared. 

The  Nerve  Chain  in  Anax  and  Aeshna  is  very  similar  to  that  of 
the  Zygoptera.  The  ganglia  are  somewhat  elongate  and  the 
connectives  are  thin  and  close  together.  Each  ganglion  lies 
about  one  third  of  the  length  of  the  segment  from  the  anterior 
suture. 

The  Muscular  System 
(Plate  XXVH,  figures  31,  33,  34,  35,  and  36) 

Both  Anax  and  Aeshna  have  been  carefully  studied  and  com- 
pared. Their  organization  seems  identical  except  for  sHght  dif- 
ferences in  the  strength  of  the  muscles.  The  general  description 
of  these  species  would  also  so  nearly  approach  that  of  Calopteryx 
that  it  seems  best  to  note  only  the  larger  differences. 
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A  pair  of  well  developed  but  slender  Inferior  Longitudinal 
Tergo-pleural  Muscles  (plate  XXVII,  figure  31,  tp)  is  present  in 
all  segments  from  one  to  seven  inclusive.  As  explained  in  the  de- 
scription of  Calopteryx  this  muscle  seems  to  have  originated  by  the 
splitting  off  of  the  lower,  or  inner,  part  of  the  Inferior  Longitudinal 
Tergal  ^lusclo  and  the  migration  of  the  insertion  to  a  point  verj- 
close  to  the  sternum  upon  the  pleuron. 

Segments  two  to  eight  have  small  Anterior  Dorso-ventral 
IMuscles  (plate  XXVII,  figure  31,  adv.)  as  seen  in  the  Zygoptera. 
But  in  addition  all  the  Anisoptera  studied  possess  a  second  and 
larger  pair  in  each  segment  from  one  to  seven:  the  Posterior 
Dorso-ventral  Muscles  (plate  XXVII,  figure  31 ,  pdv).  These  are 
larger  band-like  muscles  connecting  the  posterior  corners  of  the 
tergite  with  the  sides  of  the  sternum  near  its  apex  and  just  in 
front  of  the  sternellum.  No  mention  of  these  is  to  he  found  in  the 
literature. 

The  details  of  the  abdominal  muscles  in  general  can  best  be 
made  out  from  the  figures. 

The  sexes  differ  in  the  muscles  of  the  segments  occupiiMl  by  the 
sex  organs. 

Second  Segment  (Plate  XXVII,  figures  31  and  36).  In  the 
males  the  two  pairs  of  dorso-ventrals  are  present  and  especially 
W(41  developed:  the  origin  of  the  posterior  pair  is  upon  the  trans- 
verse carina  near  the  middle  of  the  segment.  As  in  Calopterijx 
there  are  two  pairs  of  Tergo-Sternal  Genital  Muscles  also  having 
their  origins  upon  the  carina  but  just  above  that  of  the  last 
named  muscle.  The  muscles  of  this  segment  of  the  females  are 
normal. 

Eighth  and  Ninth  Segments.  The  eighth  segment  of  males 
possesses  very  short  and  wide  but  weak  sternals,  two  pairs  of 
lateral  tergals,  and  normal  superior  tergals.  In  the  ninth  seg- 
ment the  sternals  of  the  male  are  very  small  (perhaps  absent) 
and  lie  laterad  to  the  genital  pore.  A  very  short,  strong  muscle, 
(trs)  a  Transverse  Sternal  connects  transversely  the  internal 
processes  of  the  valves  that  close  the  genital  pore,  and  lies  be- 
tween the  anterior  ends  of  the  sternals.     The  ninth  segment 
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also  contains  two  pairs  of  inferior  tergals  as  in  the  preceding 
segment. 

In  the  females  the  eighth  and  ninth  segments  have  a  pair  of 
muscles  not  necessary  in  the  males :  the  Transverse  Genitals  of 
the  eighth  segment  (tsg-8). 

III.  Anisoptera.     Libellulinae 

Specimens  of  several  species  {Lihellula  pulchella,  Plathemis 
lydia,  Erythemis  simplicicollis,  Periihemis  domilia,  and  Tramea 
Carolina)  were  dissected.  Many  of  these  are  figured  below  and 
the  comparisons  between  these  genera  can  best  be  made  by  a 
study  of  the  figures.  In  essential  details  they  are  almost  alike, 
and  also  very  similar  to  the  Aeshnids.  No  attempt  will  be  made 
to  describe  them.  A  few  contrasts  may,  however,  be  pointed 
out. 

With  the  shortening  and  widening  of  the  body  the  internal 
organs  change  in  proportion.  The  nerve  ganglia  are  rounder, 
the  connectives  heavier  and  farther  apart;  the  alimentary  canal 
has  a  greater  diameter  but  its  parts  are  located  as  usual;  the 
reproductive  organs  are  the  same  except  perhaps  for  more  direct 
oviducts  and  vasa  deferentia;  and  the  muscles  are  wider  and 
flatter. 

Figures  37  and  38  of  Tramea  Carolina  were  drawn  from  an 
advanced  teneral  specimen  which  had  not  as  yet  taken  food. 
The  distended  crop  and  ventriculus  will  be  noted.  They  are 
filled  with  gas,  in  all  probability  air.  The  same  figure  also 
shows  the  immature  condition  of  the  ovaries,  scarcely  more  ad- 
vanced than  those  of  the  larva.  The  nymphs  of  the  Zygoptera, 
especialty,  have  much  more  mature  gonads  than  these  seem  to  be. 

SUMMARY   OF   COMPARATIVE   MORPHOLOGY 

A  comparison  of  the  anatomy  of  the  systems  studied  in  these 
three  important  groups  of  Odonata  shows  clearly  the  fact  that 
the  larva  and  the  imago  have  in  each  case  followed  distinct  and 
different  lines  of  specialization.  In  successively  higher  groups 
the  structures  of  the  larva  become  more  intricately  adapted  for 
aquatic  existence,  while  in  the  imagoes  the  two  higher  groups 
are  very  much  better  fitted  for  flight  and  aerial  existence  than 
are  the  Zygoptera. 
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Such  lines  of  modification  would  naturally  affect  the  structure 
of  certain  systems  more  than  others:  the  digestive  tract,  the 
tracheal  system,  and  the  muscles.  The  reproductive  organs  in 
their  growth  through  larval  and  adult  stages  are  apparently  as 
unaffected  as  though  they  had  not  existed  in  an  animal  possessed 
of  a  hemimetabolic  life  cycle.  So  also  it  may  be  said  of  the  nerve 
chain,  that  it  is  changed  in  but  very  minor  ways  during  growth 
and  metamorphosis;  considerable  stretching  out  of  the  con- 
nectives, and  some  consolidation  of  the  pairs  of  ganglia.  The 
nerves  and  their  branches  must  of  course  be  modified  to  meet 
the  simpler  muscular  and  other  structures  of  the  adult. 

The  most  profound  changes  then  are  to  be  seen  in  the  alimen- 
tary canal,  the  muscles,  and  the  tracheae.  The  last  we  cannot 
discuss  here. 

In  the  alimentary  canal  of  the  nymphs  there  are  but  two 
marked  variations: 

1.  The  nature  and  position  of  the  gizzard.  In  structure  it 
is  always  possessed  of  an  armature,  but  this  varies  with  the  group 
(See  Higgins,  1901).  Its  normal  position  is  near  the  second  or 
third  abdominal  segment,  but  a  great  deal  of  variation  is  found 
and  is  probably  due  to  functional  condition.  The  anterior  end 
of  the  rectum  and  the  beginning  of  the  oesophagus  are  held  firmly 
to  their  places  but  the  digestive  tube  between  is  quite  free  to 
move  forward  or  backward  between  the  thorax  and  the  sixth 
segment.  This  is  even  more  true  of  the  Zygoptera  than  of  the 
Anisoptera. 

2.  The  modification  of  the  rectum  to  function  as  a  respiratoiy 
organ  in  the  Anisoptera;  The  remarkable  enlargement  of  the 
rectum  and  its  development  of  a  highly  complex  tracheal  supply 
make  this  organ  one  unique  in  the  anatomy  of  the  alimentary 
canal.  As  the  Zj^goptera  do  not  possess  this  condition  there  is 
a  great  contrast  between  the  two  groups. 

A  comparison  of  the  figures  of  the  muscles  of  the  three  groups 
of  larvae  will  show: 

1.  That  all  Odonate  larvae  have  this  system  strongly  devel- 
oped. 

2.  That  in  the  Zygoptera  the  muscles  are  arranged  over  nearly 
the  whole  inner  wall  of  the  tubular  body.  The  longitudinal 
muscles  greatly  predominate. 
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3.  That  the  differentiation  into  tergal  and  sternal  groups  of 
muscles  is  carried  farthest  in  the  Libellulinae,  and  that  the  Aesh- 
ninae  stand  intermediate  in  this  respect. 

4.  That  the  greatest  complexity  both  in  numbers  and  in  inter- 
relations is  found  in  the  Aeshninae.  The  Zj^gopterous  forms 
and  the  Libellulinae  are  similar  in  their  simpler  sets  of  tergal 
and  sternal  muscles. 

5.  That  the  dorso-ventral  or  "respiratory"  muscles  are  much 
stronger  and  more  complex  in  the  Anisoptera  where  the  body 
form  becomes  more  and  more  flattened. 

These  conditions  should  be  contrasted  with  those  of  the 
imagoes : 

The  alimentary  canal  is  simplified  bj^  the  reduction  of  the 
larval  structures. 

1.  The  armature  of  the  gizzard  is  largely  lost,  but  its  position 
has  changed  little  in  metamorphosis;  in  the  Anisoptera  it  is  near 
the  second  segment,  in  the  Zygoptera,  near  the  fifth  and  sixth. 

2.  The  hind  gut  is  greatly  simplified,  due  to  the  loss  of  the 
respiratory  function. 

A  comparison  of  the  muscles  of  the  imagoes  of  the  three  groups 
will  show: 

1.  That  they  are  very  constant  in  structure  considering  the 
great  variations  in  the  external  form  of  the  abdomen. 

2.  That  most  of  the  differences  present  are  quantitative. 

3.  That  the  chief  qualitative  variation  is  the  presence  of  a 
pair  of  Posterior  Dorso-ventral  Muscles  in  each  segment  of  the 
Anisoptera;  this  is  absent  in  Zygoptera. 

4.  That  the  Aeshninae  and  Zygoptera  possess  Inferior  Longi- 
tudinal Tergo-pleural  jMuscles  not  found  in  the  Libellulinae. 

5.  That  the  sternal  muscles  of  the  Zygoptera  are  much  better 
developed  than  those  of  the  Anisoptera. 

6.  That  in  both  the  Zygoptera  and  Anisoptera  there  is  great 
disparity  between  the  tergal  and  sternal  muscles.  The  Inferior 
Tergals  replace  in  function  the  atrophied  sternals  of  the  Anisop- 
tera. 

No  systematic  attempt  can  be  made  at  this  time  to  homol- 
ogize  the  muscles  of  larva  and  imago.  So  many  muscles  are 
lost  during  metamorphosis  and  the  remaining  ones  are  so  changed 
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in  size  and  position  that  the  question  of  their  origin  remains 
obscure.     The  most  marked  changes  are: 

1.  Reduction  in  the  number  of  muscles. 

2.  Reduction  in  the  size  of  nearly  all  nmscles. 

3.  The  development  of  new  muscles  connected  with  the  repro- 
ductive organs.  These  must  develop  during  or  after  metamor- 
phosis as  full  grown  larvae  show  no  distinct  beginnings. 

Abdominal  ^Modifications  as  Adaptations 
When  the  anatomical  conditions  described  above  are  gone 
over  in  an  effort  to  relate  them  to  the  functions  of  the  abdomen 
it  is  quite  clear  that  the  structures  of  the  larva  are  direct  adapta- 
tions to  the  primary  functions.  In  form  the  abdomen  is  adapted 
to  wriggling  (Zygoptera)  or  darting  (Anisoptera)  through  the 
water;  the  large  digestive  tract  with  its  extensive  dilations  and 
gizzard  armature  is  very  well  fitted  to  the  feeding  habits  of  a 
voracious  larva;  the  rectal  gills  of  Anisoptera  together  with  the 
extensive  tracheal  system  permeating  the  whole  body  is  un- 
doubtedly a  mechanism  developed  to  meet  the  respiratory  needs 
of  active  acjuatic  lai'vae;  and  all  the  nmscle  systems  are  directly 
i-elatcd  to  certain  evident  functions.*  The  muscular  differences 
between  the  Zygoptera  and  the  Anisoptera  are  perhaps  greater 
than  any  others,  but  it  would  seem  that  the  tubular  arrangement 
and  longitudinal  direction  of  the  muscles  in  the  Zygopterous 
larva  were  perfected  for  locomotion  by  wriggling  from  side  to 
side,  and  this  is  practically  the  only  means  of  swimming  they 
possess.  The  development  of  the  dorso-ventral  muscles  in  in- 
creasing degree  becomes  evident  in  the  Anisoptera,  where  the 
larvae  are  dorso-ventrally  compressed,  and  here  the  spacious 
rectal  chamber  or  branchial  l)asket  is  frequently  filled  with  water 
and  suddenly  and  vigorously  emptied,  the  force  of  the  ejected 
water  being  Used  for  locomotion  l)y  darting. 

In  the  imagoes  many  of  the  structures  are  clearly  fitted  to 
particular  uses,  though  thej'  arc  cjuite  changed  from  the  status 
of  the  larva.  However,  certain  of  the  conditions  following  trans- 
formation are  not  so  clear,  and  of  these  the  most  important  are 
the  great  elongation  of  the  abdomen,  its  variation  from  a  cylin- 
drical form  in  the  Zygoptera  to  flattened  in  the  Lib(>llulinae,  the 
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remarkable  swelling  or  constriction  of  certain  parts  in  many 
groups,  and  the  great  reduction  of  the  muscles,  especially  the 
sternal  muscles.  Some  of  these  problems  have  been  discussed  in 
the  introductory  pages  of  this  paper.  It  seems  probable  that 
most  of  these  variations  are  correlated  with  the  elongation  of  the 
abdomen. 

The  writer  thinks  that  we  cannot  explain  the  nature  of  these 
modifications,  or  even  decide  whether  they  are  adaptive  or  not, 
without  much  more  knowledge  than  that  set  forth  in  the  section 
on  comparative  anatomy.  A  great  deal  of  field  study  of  the 
exact  mode  of  functioning  of  the  parts  above  described  is  nec- 
essary before  valid  conclusions  can  be  drawn.  And  in  order  to 
bring  out  clearly  the  nature  of  the  problems,  a  preliminary  view 
of  the  main  adaptive  possibilities  is  added  below. 

1.  Flight.  The  dragonflies  (Anisoptera)  are  probably  the  most 
expert  of  fliers:  powerful,  quick  and  exact  of  manipulation,  and 
tireless.  The  damselflies  (Zygoptera)  are  much  weaker.  Sev- 
eral distinct  modes  of  flight  are  seen  in  the  difl"erent  groups; 
fluttering  or  sculling  in  the  Zygoptera,  darting  in  the  Aeshninae, 
and  soaring  or  skimming  in  the  Libellulinae.  Thus  far  we  do 
not  know  the  mechanical  principles  involved  in  each  of  these 
modes,  and  but  very  little  of  the  general  principles  having  to  do 
with  elongation  of  the  abdomen  and  proportions  of  the  thorax. 
Such  studies  of  flight  as  those  of  Amans  (1883-84, 1885)  and  Need- 
ham  (1903)  though  carefully  done  include  but  little  beyond  the 
structure  of  the  wings  and  thorax.  Hankin  (1913,  chapter  XX) 
has  dealt  with  the  purely  observational  side  of  the  question. 

The  elongation  of  the  abdomen  may  be  related  to  flight  in 
several  ways: 

(1)  In  controlling  the  position  of  the  center  of  gravity.  In  his 
investigation  of  the  center  of  gravit}^  in  insects  Plateau  (1872) 
long  ago  showed  that  this  point  is  in  the  vertical  median  plane 
through  the  long  axis  of  the  body,  that  it  is  the  same  for  all  mem- 
bers of  each  species  though  different  for  the  two  sexes,  that  it  is 
not  determined  by  the  external  form  of  the  body,  that  at  meta- 
morphosis the  relative  center  of  gravity  approaches  the  head, 
that  in  standing  the  center  of  gravity  is  placed  at  the  base  of  the 
abdomen  or  in  the  metathorax,  that  in  walking  there  is  but  slight 
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displacement,  that  there  is  no  displacement  of  the  center  when 
the  insect  passes  from  repose  to  flight  and  that  a  very  slight 
oscillation  occurs  during  flight.  In  aquatic  insects  the  center  of 
gravity  is  nearer  the  lower  than  the  upper  surface  of  the  body 
and  a  slight  oscillation  occurs  during  natation.  He  also  used 
the  Odonata  to  illustrate  his  discoveries:  in  Agrion  the  center  of 
gravity  is  in  the  first  third  of  the  third  abdominal  segment,  in 
Aeshna  in  the  middle  of  the  second  segment,  in  Coi-dulia  on  the 
posterior  margin  of  the  metathorax,  and  in  Libelhda  Ijetween  the 
metathorax  and  the  first  abdominal  segment.  It  would  seem 
that  we  might  safely  infer  that  stability  would  be  greater  in 
forms  having  the  center  of  gravity  a  little  back  of  the  wing  center; 
this  is  true  of  dragonflies. 

(2)  In  the  production  of  a  rudder.  Hankin  has  suggested  that 
the  wings  of  dragonflies  are  used  in  steering  the  body  to  right 
and  left  and  in  keeping  the  horizontal  position.  This  seems  the 
probable  mechanism  as  there  is  little  freedom  of  movement  to 
the  sides  in  the  abdomen.  Ascent  or  descent,  however,  must  be 
affected  by  the  position  of  the  abdomen.  Again  Hankin  noticed 
that  the  abdomen  of  Pantala  was  allowed  to  droop  under  con- 
ditions of  easy  flight  but  was  straightened  out  or  even  elevated 
under  more  difficult  air  conditions.  In  this  connection  the 
greatly  flattened  abdomen  of  the  higher  Libellulinae  and  the 
expanded  tip  in  the  Gomphinae  must  be  taken  into  account. 
Either  form  should  furnish  an  excellent  rudder. 

(3)  In  Modifying  the  Contour: 

That  excellence  in  flight  is  dependent  upon  the  relation  of 
abdomen  to  thorax  may  be  inferred  from  the  table  on  page  387. 
The  thoracic  equipment  of  wings  and  muscles  is  very  necessary 
l)ut  the  length  and  nature  of  the  abdomen  are  just  as  important 
though  more  passive  factors  in  successful  flight.  The  rapid 
development  and  present  importance  of  the  monoplane  for  war 
purposes  should  act  as  evidence  in  this  direction. 

Some  of  the  most  marked  improvements  in  the  aerojilane 
during  the  past  three  or  four  years  (Lefranc,  1918)  have  to  do 
with  that  portion  of  the  mechanism  that  corresponds  to  and 
resembles-  in  appearance  the  abdomen  of  the  dragonfly:  the 
enclosure  of  the  body,  the  production  of  a  very  smooth  surface, 
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the  gradual  tapering  of  the  anterior  into  the  posterior  ]wrtions  of 
the  body,  the  development  of  rudder  expansions  laterally  on  the 
posterior  end  of  the  body.  All  these  not  only  remind  one  of, 
but  actually  reproduce  for  him,  the  bodies  of  the  Aeshninae  and 
Gomphinae.  That  length  alone  is  not  the  only  factor  is  easily 
seen  here  and  it  is  just  as  clearly  illustrated  in  the  Zygoptera 
with  their  weak  thorax,  proportionately  large  wing  surface,  and 
long  slender  abdomen  with  no  basal  enlargement. 

■2.  Copulation  and  Ovipositio7i.  A  review  of  Calvert  s  sugges- 
tion that  the  elongated  abdomen  of  certain  Pseudostigmatinae 
is  an  adaptation  to  oviposition  was  given  in  the  early  part  of  this 
paper.  During  the  purely  anatomical  investigation  following, 
no  light  has  appeared  upon  it.  Some  illustrations  selected  from 
the  table  of  comparative  measurements  (page  387),  however,  may 
be  of  use.  The  genus  Lestes  is  well  represented  there.  So  far 
as  the  writer  has  observed  all  the  species  named  have  the  same 
general  habit  of  oviposition — that  of  bvnying  the  eggs  in  the 
tissues  of  plants  growing  in  or  near  the  water.  As  many  as  a 
half  dozen  of  these  species  have  been  taken  on  the  same  day 
ovipositing  in  the  same  place  and  upon  the  same  plants.  It  was 
impossible  to  see  that  the  longer  bodied  species,  as  L.  redangu- 
laris,  vigilax,  and  eurrnus,  possessed  any  advantage  over  the 
shorter  forms.  None  of  them  of  course  had  the  habits  of  Mecis- 
togaster. 

But,  granted  that  the  longer  forms  did  possess  some  advantage 
in  this  line,  why  should  the  males  of  these  species  be  so  much 
longer  than  the  females?  They  could  scarcely  find  a  special  use 
for  so  long  an  abdomen  even  though  they  did  accompany  the 
female,  grasping  her  as  many  do,  during  oviposition.  Dr.  Cal- 
vert suggests  that  the  male  must  be  elongate  if  the  female  is 
so  to  meet  the  necessities  of  copulation,  but  he  gives  no  explana- 
tion for  a  male  having  a  length  of  42  mm.  when  the  female  is 
but  32  mm.  as  in  the  case  of  L.  rectangular  is.  It  seems  very 
probable  that  Mecistogaster  uses  her  long  abdomen  to  advantage 
in  the  way  suggested,  but  that  does  not  mean  that  the  elongated 
abdomen  is  an  adaptive  variation. 

In  cases  where  the  male  accompanies  and  holds  the  female  as 
she  lays  her  eggs  the  expectation  would  be  that  the  male  abdomen 
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would  be  as  stout  as  possible.  But  in  the  Zygoptera  the  males 
are  almost  invarial^ly  not  only  longer  but  more  slender.  The 
latter  peculiarity  could  be  accounted  for  especially  as  there  seems 
to  be  no  difference  in  the  size  of  the  muscles  of  the  two  sexes,  by 
the  presence  of  the  large  ovaries  in  the  female,  but  there  is  no 
explanation  thus  far  for  excess  of  length  in  the  male.  It  will 
be  seen  from  the  figures  that  the  sternal  muscles  of  the  Zygoptera 
and  the  Aeshninae,  in  which  copulation  occurs  during  flight  and 
the  male  retains  his  hold  during  oviposition,  are  relatively 
stronger  than  in  the  Libellulinae.  The  lifting  of  the  female,  who 
is  often  passive,  during  the  transfer  of  sperm  capsules  from  the 
ninth  segment  to  the  copulative  organs  of  the  male  on  the  second 
segment,  possibly  requires  stronger  sternal  and  inferior  tergal 
muscles.     (See  Wesenberg-Lund,  page  204.) 

3.  Respiration.  As  a  final  suggestion,  it  may  be  said  that  the 
elongated  form  may  have  some  value  in  the  respiratory  processes 
of  so  exceedingly  active  an  insect  as  the  adult  dragonfly.  No 
part  of  the  internal  structures  is  far  from  the  great  tracheal 
trunks.  Numerous  air  sacs  and  spaces  are  to  be  found,  though 
they  have  not  been  worked  out,  in  the  ends  and  dorsal  regions 
of  the  aljdomen  (plate  XXV,  figure  24).  Packard  (1898)  states 
that  such  sacs  are  reservoirs  for  the  storage  of  air  for  respiration 
and  that  they  do  not  aid  in  flight  and  the  l)Uoyancy  of  the 
body.  Regarding  these  matters  there  is  still  room  for  difference 
of  opinion,  but  these  sacs  certainly  bear  some  vital  relation  to 
the  life  of  the  dragonfly. 

After  all  the  present  evidence  has  been  collected  it  is  perfectly 
clear  that  the  general  question  of  the  adaptation  of  the  abdomen 
in  various  groups  and  in  the  sexes  can  only  be  solved,  if  at  all, 
by  very  close  studies  of  a  large  number  of  species  in  the  field 
representing  different  groups  and  especially  different  habits  and 
life  activities.  The  anatomical  features  set  forth  in  this  paper 
may  then  be  apphed.  It  is  not  unlikely  that  such  study  will  also 
involve  insects  of  other  groups,  as  marked  cases  of  abdominal 
elongation  are  to  be  seen  in  many  representatives  of  the  orders 
Hymenoptera,  the  Neuroptera  (Mijrmelcon,  etc.),  the  Diptera 
(Tipula,  the  Asilidae,  etc.),  and  some  others.  In  some  of 
these  there  is  a  most  remarkable  difference  in  the  sizes  of  the 
sexes. 
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Abbreoiations   Used  in  Plates  XXI-XXIX 

ada=adductor  muscle  of  dorsal  appendages. 

adv  =  anterior  dorso-ventral  muscle. 

agin  1,  2,  3,  4,  etc.  =  abdominal  ganglia. 

al  =  alimentary  canal. 

ala  =  adductor  of  lateral  appendage. 

am  =  pre-rectal  ampulla. 

ap  =  anterior  processes  of  sternum. 

as  =  air  space. 

astd  I  =  first  au.xiliary  sterno-dorsal  muscle. 

astd  11  =  second  auxiliary  sterno-dor.sal  muscle. 

be  =  bursa  copulatrix  (seminal  receptacle). 

brb  =  branchial  l)asket. 

car  =  carina. 

en  =  connectives. 

cr  =  crop.      , 

ddr  =  dorsal  dilators  of  rectum. 

di  =  muscular  diaphragm. 

dtr  =  dorsal  tracheal  trunk. 

dv  =  dorso-ventral  segmental  muscles. 

dva  =  dorso-ventral  segmental  muscles,  anterior  part. 

dvm  =  dorso-ventral  segmental  muscles,  middle  part. 

dvp  =  dorso-ventral  segmental  muscles,  posterior  part. 

dvo  =  dorso-ventral  oblique  segmental  muscles. 

dvtp  =  dorso-ventral  tergo  pleural  muscles  of  tramea. 

dvts  =  dorso-ventral  tergo  sternal  muscles  of  tramea. 

fasd  =  first  auxiliary  sterno-dorsal  muscles. 

gn  =  gonapophyses. 

gon  =  gonads. 

gp  =  genital  pore. 

gz=  gizzard. 

h  =  heart. 

hg  =  hind  gut. 

il  =  small  intestine  (ileum). 

inlt  =  inferior  longitudinal  tergal  muscle. 

itls  =  internal  tertiar\'  longitudinal  sternal  nuiscle. 

lap  =  lateral  abdominal  appendage. 

lpsp  =  lateral  primary  longitudinal  sterno-pleural  muscle. 

Is  =  longitudinal  sternal  muscle. 

lsta=lateral  sternal  thoracico-abdominal  muscle. 

Istah  =  posterior  jiortion  of  lateral  sternal  thoracico-abdominal  muscle, 

lta  =  lateral  thoracico-abdominal  muscle. 

mg  =  midgut  (or  vontriculus). 

mpt  =  malpighian  tubules. 

nc  =  nerve  cord. 

oe  =  oesophagus. 
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od  =  oviduct. 

ov  =  ovary. 

pdv  =  posterior  dorso-ventral  muscle. 

pn  =  pleuron. 

pis  =  primary  longitudinal  sternal  muscle. 

plsthabd  =  posterior  part  sternal  thoracico-abdominal  muscles. 

pit  =  primary  longitudinal  tergal  muscle. 

PP  —  posterior  processes  of  sternum. 

qls  =  quaternary  longitudinal  sternal  muscle. 

qlt  =  quaternary  longitudinal  tergal  muscle. 

qnlt  =  quinary  longitudinal  tergal  muscle. 

rt= rectum. 

8p  =  spiracle. 

sis  =  secondary  longitudinal  sternal  muscle. 

sit  =  secondary  longitvidinal  tergal  muscle. 

spls  =  sterno  pleural  suture. 

sps  =  sperm  sac. 

st  =  sternum. 

str  =  subintestinal  transverse  muscle. 

suit  =  superior  longitudinal  tergal  muscle. 

svta  =  sub-median  ventral  thoracico-abdominal  muscles. 

sxlt  =  sextic  longitudinal  tergal  muscle. 

t  =  testes. 

tg  =  tergum. 

tgln  1  =  first  thoracic  ganglion. 

tgln  2  =  second  thoracic  ganglion. 

tls  =  tertiary  longitudinal  sternal  muscle. 

tit  =  tertiary  longitudinal  tergal  muscle. 

tp=tergo-pleural  muscles. 

tpls  =  tergo-pleural  suture . 

tr car  =  transverse  carina. 

trs  =  transverse  sternal  muscle. 

ts  =  tergo-sternal  muscles. 

tsg  =  tergo-sternal  genitals. 

vab  =  (median)  ventral  thoracico-abdominal  muscle. 

vad  =  ventral  adductor  muscles  of  lateral  appendages. 

vdrt  =  ventral  dilator  muscles  of  the  rectum. 

vds  =  vas  deferens. 

ves  =  vestibule. 

vra  =  ventral  retractor  muscles  of  the  anus. 

vs  =  visceral  sheath. 

vsta  =  ventral  sternal  thoracico-abdominal  muscle. 

vstr  =  visceral  tracheal  trunk. 

vtr  =  ventral  tracheal  trunk. 
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EXPLANATION    OF    PLATES 
All  figures  drawn  to  measurement  or  under  the  camera  lucida  by  the  author. 

Plate  XXI 
Structure  of  the  Larvae:  Zygoptera 

P'ig.  1. — Levies  U)i.guiculalus  d^  opened  donsally  and  spread  out,  showing  the 
muscular,  nervous,  digestive  and  respiratory  systems.     (X  8) 

Fig.  2. — Lesles  unguiculalus  9  showing  the  visceral  sheath,  part  of  the  diges- 
tive tract  and  the  ovaries  in  dorsal  view.     ( X  8) 

Fig.  3. — -Lcstes  unguiculalus:  dorsal  view  of  the  male  reproductive  organs  of  the 
full  grown  larva.     (X  8) 

Fig.  4. — Helaerina  arnericana,  showing  the  muscles  of  the  left  side  of  the  first 
three  segments.     ( X  8) 

Plate  XXII 
Structure  of  the  larvae:  Aeshnidae  and  Libellulidae 

Fig.  5. — Anax  Junius  cf  with  dorsum  removed  to  show  the  main  tracheae  and 
the  digestive  tract.  Parts  covered  by  others  are  indicated  in 
dotted  lines.     (X  4) 

Fig.  tj. — Anax  junixis  d^  showing  a  lateral  view  of  segments  five  to  nine:  ali- 
mentary canal,  dorsal  tracheal  trunk,  transverse  muscles,  and 
reproductive  organs  of  the  right  side.     ( X  4) 

Fig.  7. — Sympelrwn  vicinum:  half  grown  larva  sectioned  longitudinally  ta 
show  the  complete  course  of  the  alimentary  canal.     (X  7) 

Plate  XXIII 

Structure  of  the  larvae:  Aeshnidae 
Fig.  8. — Anax  Junius    9    with  dorsum  removed  to  show  the  nervous  and 

muscular  systems.     Most  of  the  muscles  of  the  left  side  have 

been  dissected  away  to  show  the  smaller  sets.     (X  4) 
Fig.  9. — Anax  Junius    9 .     A  cross  section  of  segment  six,  viewed  from  the 

posterior  end  and  showing  especially  the  relations  between  the 

various  sets  of  muscles,  the  alimentary  canal,  and  the  main 

tracheae.     Camera  lucida.     (X  4) 
Fig.  10. — Anax  Junius   9.     Longitudinal  section  showing  the  muscles  of  the 

right  side,  segments  five,  six  and  seven.     Camera  lucida.     (X  4) 
Fig.  11. — Anax  Junius  9  •     The  tergum  removed  from  the  specimen  figured  in 

8,  showing  the  muscles  and  heart.     The  larger  muscles  have,  also, 

been  dissected  off  to  cxpo.se  the  smaller  ones  lying  dorsallj'. 

(X  4) 
Fig.  12. — Anax  Junius.     A  diagram  to  indicate  the  relative  positions  of  the 

sternal  muscles. 
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Plate  XXiy 

Structure  of  the  larvae^:  Libellulidae 

Fig.  13.—Tramea  Carolina    9 .     Sternal  muscles,  dorso-ventral  muscles,  th6 

subintestinal  transverse  muscle,  and  the  nerve  cord.     (X  5) 
Fig.  14. — Tramea  Carolina  9  ■     Dorsal  .view  of  the  alimentary  canal  and  trans- 
verse muscles.     (X  5) 
Fig.  15. — Tramea  Carolina.     Lateral  and  dorsal  muscles  of  the  left  side  as  seen 
•  through  the  transparent  skeleton,  segments  four  to  eight.     (X  5) 
Fig.   16. — Tramea  Carolina  9  .     Tergum  of  the  specimen  u.sed  in  fig.  13  showing 
the  tergal  muscles  and  the  heart.     (X  5) 

Plate  XXV 

Structure  of  the  imagoes:  Zj-goptera 
Fig.  17. — Megaloprepus  coerulatus   9,  the  first  three  segments  split  along  the 

mid-dorsal  line  and  spread  out  showing  the  muscles.     (X  4) 
Fig.  18. — Megaloprepus  coerulatus  9  :  the  nerve  cord  removed  and  laid  to  one 

side,  the  ganglia  being  at  their  normal  level.     (X  4) 
Fig.  19. — Calopleryx  tnaculala   cT.     A  lateral  view  of  the  alimentary  canal. 

(X4) 
Fig.  20. — Calopleryx  maculata  cT.     The  superior  tergal  muscles  of  the  fourth 

and  fifth  segments.     (X  4) 
Fig.  21. — Calopleryx  maculata  cf.     The  superior  and  inferior  tergal  muscles  of 

the  right  side  of  segment  four.     ( X  4) 
Fig.  22. — Calopleryx  7narulata   9  larva.     The  posterior  part  of  the  alimentary 

canal  showing  the  regions  from  the  mid  gut  to  the  anus.     (X  8) 
Fig.  23. — Calopleryx  maculata  cT.     Ventral  half  of  the  abdomen  (dorsum  re- 
moved) showing  the  muscles  and  nerve  cord.     (X  4) 
Fig.  24. — Lestes  imffuiculat^is  9  .     The  tip  of  the  abdomen  split  into  right  and 

left  halves  showing  internal  organs,  and  air  spaces.     (X  4) 

Plate  XXVI 

Structure  of  the  imagoes:  Aeshnidae  and  Gomphidae 

Fig.  25. — Anax  Junius  9  spUt  dorsally  and  spread  out:  reproductive  organs, 

nerve  cord,  and  alimentary  canal  (in  dotted  outline).     (X  2) 
Fig.  26. — Anax  Junius  cf.     Reproductive  organs.     (X  2) 
Fig.  27. — Hageniu^  brevistyltis  9.     Dorsal  view  of  abdomen.     (X  2) 
Fig.  28. — Hageniusbrevistylus  (f.     Lateral  view  of  abdomen.     (X  2) 
Fig.  29. — Hagenius  brevistylus    d'.     Dorsal  view  of  abdominal  tip.      (X   2) 

(nearly) . 
Fig.  30. — Hagenius  brevistylus  d'  larva.     Ventral  view  of  abdomen.      (X  2) 

(nearly). 
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Plate  XXVII 

Structure  of  the  imagoes:  Aeshnidae 

Fig.  31. — Anax  Junius   9  opened  dorsally  and  spread,  exposing  the  muscles 

(alimentary  canal  and  nerve  cord  removed).     (X  25) 
Kig.  32. — Anax  Junius  9.     The  right  half  of  the  abdominal  tip  containing  the 

viscera,  segments  seven  to  ten.     Camera  lucida.     (X  4) 
Fig.  33. — Aeshna  umbrosa  cT.     Muscles  of  the  fifth  segment.     Camera  lucida. 

(X4) 
Fig.  34. — Anax  Junius  9.     Muscles  of  fifth  segment.     Camera  lucida.     (X  4) 
Fig.  35. — Anax  Junius  d'.     Muscles  of  fifth  segment.     Camera  lucida.     (X  4) 
Fig.  36. — Aeshna  umbrosa  <f.     Segments  one  and  two  opened  dorsally  exposing 

the  muscles  of  the  copulatory  organs.     Camera  lucida.     (X  3^) 

Plate  XXVI II 

Structure  of  the  imagoes:  Libellulidae 
Fig.  37. — Tramea  Carolina   9  teneral.     Specimen  opened  dorsally  and  spread 
out,  and  the  viscera  removed,  exposing  the  muscles  and  nerve 
cord.     (X  4) 
Fig.  38. — Tramea  Carolina  9  teneral.     The  alimentary  canal  of  the  same  speci- 
men as  used  above.     Note  its  inflated  condition.     (X  4) 

Plate  XXIX 

Structure  of  the  imagoes:  Lil)ellulidae 
Fig.  39. — LibeUula  pulchella   cf.     Tergum  and  viscera  removed  leaving  the 

muscles  below  and  the  reproductive  organs.     (X  4) 
Fig.  40. — LibeUula  pulchella  cT.     Tergum  of  above.     (X  4) 
Fig.  41. — LibeUula  pulchella  9  .     Part  of  the  reproductive  organs,  in  tlie  eighth 

segment.     (X  4) 
Fig.  42. — Perilhemis  domitia  cf ,  with  the  tergum  removed  to  show  the  muscles 

of  segments  four,  five  and  six.     ( X  8) 
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Fig.  1.     FfiychotiKisldx  psj/lhi  new  fieiius  and  species.     Lateral  view  of  male 
(type).     (X7) 


Fiff.    2.      Morsfd    nilifnruicd    califDrniai    Scuddcr.       Lateral    \ie\\     nl    male, 
Mount   Lowe,  ("alit'ornia.      (X  t)) 
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Fig.  1.  High  slopes  of  San  Gabriel  Mountains,  Los  Angeles  County,  Cali- 
fornia. View  northward  from  summit  of  Mount  Lowe.  T^jijier  jxirtion  of 
region  freciuented  l)y  Mnrsta  cali/nrnicd  (■(ilifnrnicn.  i  Photograjih  li\-  Itchn 
and  Heliard.) 


l'"ig.  2.  MiihUc  .sli)|)cs  1)1'  .-^an  (ialini'l  .MdiiiiI aiii.>,  \.i>  ,\ii^cli>  Cuuiily, 
California.  Looking  dnwn  on  iM'ho  Mountain  and  the  lower  country  ahout 
I'.'isadena.  Typical  haliiiat  nf  \[()rs((i  (•(lUfornird  i-iillfnrnlni  in  tli(>  middle 
ixii'tinii  (if  its  \-(M'.ical  f.-ingc.  N'cgetat  ion  Largely  composed  nf  cli.aniisal 
(AdoKixtoma  fasriciihilniii)  .■iiid  inan/.:iint;i  ( ArctDsIn phi/los).  (IMiotngraph  hy 
Helm  and  Hehard.i 
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I'ifi.  1.  'I'lijungu  Wasli,  at  Roscoc,  Los  .\iifieles  County,  ("aliloniia.  liook- 
iiiji  toward  tlic  Verdugo  Hills,  and,  in  the  distance,  the  San  (lal.riel  Moun- 
tains. Area  of  e.xtension  of  ranjje  of  Mornca  californiai  ailifornint  alon^  a 
tongue  of  suitable  environment  projectinfj;  into  the  lower  country.      (Photo- 

tii';iph  liy  l{('lui  ,'inr|  Hetiard.) 
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I'ifl.  2.  ("hai)arral  nn  ui)|)cr  slo|)cs  of  .Mount  'i'anialp.'us,  .M.-uin  ('ounty, 
( '.ilifornia.  llahitat  of  Morscn  calif ornica  tdinolixiisciisin.  ("hief  components 
of  this  cliai)arral  are  chainisal  (Adcnnshitnd  fnscirulahim)  and  manzanita 
I  .\rcl(ist(ti>hi/los).      (Photograph  hy  Helm  ;ind   llcli.-ird.) 
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Fig.  1.  Slopes  at  Calionte,  Liiu-olii  Coimty,  Nevada.  Walls  of  lateral 
canyon  of  Meadow  Valley.  Hal)itat  of  M(irs<(i  ralifoniicd  (Initiicola.  (I'lioto- 
ftrajih  l)y  Rehn  anfi  Hel)ar(l.) 


Fig.  '2.  iMiviroiitiK'iit  at  ("ri'stliiie,  l.iiirnln  ('oiinly,  Xex'ada.  N'ctictatidii 
chiefly  sage  and  Utah  .luiiiper  [J iinipcni.s  utdhciinis).  llal)itat  of  .M>iis(<i 
ailifondca  dninicola  at  upper  limits  of  its  distrihution.      (Photograi)h  i)y  Keliii 

ami  HclKird.! 
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